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COAL. 


By  Edward  W.  Parker. 


INTRODUCTION. 

The  year  1908  will  be  remembered  as  one  of  general  depression  in 
the  coai-mining  industry  and  comparable  to  some  extent  with  the 
lean  years  1894,  1895,  and  1896,  yet  the  total  production  in  1908 
exceeded  that  of  any  year  in  our  history  with  the  single  exception  of 
1907,  the  year  of  record-making  activity  and  production.  In  1907, 
or  at  least  until  the  panic  developed  in  October,  the  principal  com- 
plaint of  operators  was  the  scarcity  of  labor  to  work  the  mmes  and 
of  railroad  cars  and  motive  power  to  transport  the  product.  No 
such  difEculties  were  experienced  in  1908,  for  althougn  the  output 
in  the  year  under  review  was  13.4  per  cent  less  than  m  1907,  there 
was  a  pronounced  increase  in  the  number  of  men  employed,  both  in 
the  anthracite  and  bituminous  mines,  and  the  transportation  equip- 
ment was  at  all  times  ample  to  take  care  of  the  dimmished  tonnage. 

When  the  general  depression  and  resultant  light  demand  for  coal 
in  1908  are  considered  the  stability  of  prices  was  exceptionally  well 
maintained,  the  values  showing  a  falling  off  only  slightly  in  access 
of  the  decrease  in  production.  The  principal  reasons  for  this  were 
as  follows:  (1)  There  was  no  reduction  in  wages  and  consequently 
no  lessening  of  the  cost  of  production.  (2)  A  large  part  of  the  prod- 
uct was  sold  on  contracts  made  in  the  more  prosperous  montns  of 
1907.  (3)  Buyers,  particularly  of  bituminous  coal,  were  more  exact- 
ing in  their  requirements  and  demanded  a  higher  grade  fuel  than 
they  were  willing  to  accept  in  1907,  when  operators  could  dispose 
of  less  attractive  grades  without  difficulty.  The  natural  results 
were  less  net  returns  to  the  producers  in  1908  than  the  figures  indi- 
cate. The  close  control  imaer  which  the  anthracite  mines  of  Penn- 
sylvania are  operated  permits  the  regulation  of  the  production 
according  to  the  demand  and  makes  it  possible  to  maintam  prices  at 
practicaUy  uniform  schedules  from  year  to  year. 

During  the  flush  times  of  the  decade  preceding  1908  history  in  one 
important  particular  repeated  itself,  stimulated  by  the  continued 
prosperity  and  constantly  increasing  development  m  the  iron  and 
steel  trade  and  in  other  manufacturing  lines  of  industry,  the  impulse 
to  exploit  new  territory  and  to  open  new  mines  was  rampant,  not- 
withstanding the  fact  that  there  has  not  been  a  time  during  that 
period  when,  with  a  full  complement  of  men,  and  with  sufficient 
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the  production  is  notable  and  was  in  part  due  to  the  necessity  of  main- 
tainmg  prices,  because  of  the  fact  that  in  most  of  the  important  pro- 
ducing States  operations  are  carried  on  under  agreement  with  the 
United  Mine  Workers  of  America,  there  was  no  cut  in  mining  wages 
so  that  the  cost  of  mining  was  relatively  as  high  as  in  the  more  pros- 
perous years  of  1906  and  1907.  Another  reason  for  the  slight  falling 
off  in  values  was  the  fact  that  on  account  of  the  trade  conditions  con- 
sumers were  more  exacting  in  their  demands  than  they  were  in  1906 
and  1907,  when  operators  were  able  to  market  practically  all  of  the 
coal  they  could  mme.  This  caused  a  larger  percentage  of  slack  and 
other  salable  coal  to  be  thrown  on  the  dumps  in  1908,  so  that  the 
returns  to  the  operators  were  considerably  less  than  appears  in  the 
statistical  record. 

It  is  to  be  noted  that  of  the  30  States  and  Territories  which  pro- 
duced coal  in  1907  and  1908  there  were  only  3  in  which  increased  pro- 
duction was  shown  in  the  latter  year,  the  exceptions  being  California, 
Oregon,  and  Texas.  The  increases  in  the  first  two  were  unimportant. 
The  increase  in  Texas  was  due  in  part  to  the  continued  decrease  in  the 
production  of  petroleum  in  the  State,  to  the  rapid  growth  of  popula- 
tion, and  to  the  comparatively  prosperous  conditions  which  prevailed 
in  that  Commonwealth.  Utah  was  exceptional  in  that  it  showed  a 
decrease  of  5.18  per  cent  in  the  quantity  of  coal  produced,  but  an 
increase  of  5.39  per  cent  in  the  value  of  the  output.  Massachusetts  in 
1908  appears  for  the  first  time  as  a  coal  producer,  a  small  Quantity 
(50  tons)  of  lignite  having  been  mined  in  Vineyard  Haven  for  local 
use  during  that  year.  Of  the  total  decrease  of  62,185,168  short  tons 
in  the  production  of  bituminous  coal  approximately  30  per  cent,  or 
18,061,478  short  tons,  was  in  the  quantity  of  coal  made  into  coke. 
The  largest  decrease  was  in  the  production  of  bituminous  coal  in 
Pennsylvania,  this  State  showing  a  decrease  of  32,963,650  short  tons, 
or  21.95  per  cent  in  quantity,  and  of  $36,847,723,  or  23.67  per  cent  in 
value.  Of  the  total  decrease  in  Pennsvlvania  bituminous  coal  pro- 
duction nearly  14,000,000  tons  was  in  the  quantity  of  coal  made  mto 
coke.  The  second  largest  decrease  was  suffered  by  West  Virginia, 
whose^  output  declined  6,193,740  short  tons,  or  12.88  per  cent  in 
quantity,  and  $7,837,576,  or  16.38  per  cent  in  value.  Ohio,  the  fourth 
State  in  producing  importance,  had  the  third  largest  decrease  in  1908, 
the  output  in  that  year  being  5,871,780  short  tons,  or  18.27  per  cent 
less  than  in  1907,  with  a  decrease  in  value  of  $7,427,042,  or  21.03  per 
cent.  Illinois,  the  second  in  rank  among  the  coal-producing  States, 
suffered  less  than  any  of  the  other  important  coal  producers,  the 
decrease  in  quantity  amoimting  to  3,657,456  short  tons,  or  7.13  per 
cent  in  quantity  and  $4,709,135,  or  8.61  per  cent  in  value. 

As  noted  above,  the  decrease  in  value  was  less  than  mi^ht  have 
been  expected  when  the  general  conditions  affecting  the  cod  mining 
industry  in  1908  are  considered.  The  average  price  per  ton  for 
bituminous  coal  and  lignite,  as  shown  by  the  statistics  for  1908,  was 
$1.12,  2  cents  less  than  the  average  price  in  1907  and  1  cent  more 
than  that  of  1906.  The  average  price  of  anthracite  at  the  mines  in 
Pennsylvania  was  $2.35  per  long  ton  both  in  1907  and  1908.  In 
obtaining  these  averag^e  prices  it  should  be  remembered  that  the 
average  price  of  bituminous  coal  is  based  on  all  of  the  coal  sold  or 
used  at  tne  mines,  either  for  coke  making  or  in  the  operation  of  the 
properties.     Only  the  bituminous  coal  actually  wasted  is  excluded 
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from  the  valuation,  and  this  is  also  not  included  in  the  statement  of 

froduction.  The  coal  used  at  the  mines  of  the  anthracite  region  of 
'ennsylvania  is  composed  principally  of  culm,  which  until  auite 
recently,  except  for  that  used  in  the  operation  of  the  mines,  has  oeen 
thrown  upon  the  dumps  and  wasted.  In  recent  years,  however, 
with  the  establishment  of  washeries  for  the  saving  or  the  small  sizes 
of  coal  produced,  and  also  for  the  recovery  from  culm  banks  of  that 
previously  wasted,  a  marketable  value  is  placed  upon  this  formerly 
disregarded  product.  An  arbitrary  value  of  20  cents  per  long  ton 
has  been  placed  upon  the  coUiery  consumption  of  anthracite. 

It  should  also  be  remembered  that  considerable  quantities  of  both 
anthracite  and  bituminous  coal  are  sold  at  much  less  than  the  cost 
of  production.  Attention  has  been  called  in  previous  reports  to  the 
unwarranted  criticisms  which  are  made  upon  the  apparent  discrep- 
ancy between  the  prices  shown  by  these  averages  and  those  which 
the  public  (particularly  the  private  consumer)  is  obliged  to  pay  for 
fuel.  Such  criticisms  are  evidently  made  by  persons  ignorant  of  the 
fact  that  all  the  profits  on  mining  operations  m  the  anthracite  region 
are  actually  maae  on  sizes  above  pea  coal,  and  that  this  represents 
little  more  than  60  per  cent  of  the  total  production.  All  of  the  buck- 
wheat, rice,  barley,  and  other  sizes  below  pea  coal  shipped  from  the 
anthracite  region,  and  which  are  used  entirely  for  steaming  purposes 
in  competition  with  bituminous  coal,  are  sold  at  prices  considerably 
below  the  actual  cost  of  production.  In  the  bituminous  region, 
particularly  outside  the  cokmg  coal  fields,  a  large  proportion  of  the 
product  is  marketed  as  screened  coal,  and  in  many  cases  the  slack 
and  other  sizes  below  nut  are  sold  at  less  than  the  cost  of  mining.  A 
criticism  made  with  possibly  more  apparent  justice  is  that  prices  to 
large  consumers  are  consiaerably  less  than  those  made  to  siAall 
manufacturers  and  to  the  individual  consumers,  and  that  the  latter 
are  taxed  in  this  way  for  the  benefit  of  the  former;  but  while  such 
criticism  may  be  based  upon  facts,  is  is  difficult  to  see,  when  such  con- 
ditions exist  in  all  lines  of  industry,  how  any  exception  can  be  brought 
about  in  favor  of  the  individual  consumers  of  coal. 

Attention  has  also  been  called  in  previous  reports  to  the  rapid 
growth  in  the  coal-mining  industry,  and  to  the  fact  that  in  each 
decade  the  output  has  been  practically  doubled.  The  year  1908  was 
a  notable  exception  to  the  general  increase,  but  it  was  essentially 
an  exception.  When  the  country  has  recovered  from  the  eflFects  of 
the  financial  depression  of  that  year,  however,  a  continual  increase 
in  the  annual  production  may  be  looked  for. 

The  statistics  of  coal  production  in  the  past  show  that  up  to  the 
close  of  1865  the  total  production  had  amounted  to  284^890,055 
short  tons.  In  the  decade  from  1866  to  1875,  inclusive,  the  pro- 
duction amounted  to  419,425,104  tons,  making  the  total  production 
up  to  the  close  of  1875,  704,315,159  tons.  In  the  following  decade, 
from  1876  to  1885,  inclusive,  the  production  amounted  to  847,760,319 
tons,  something  more  than  double  the  total  production  up  to  the 
beginning  of  that  decade.  At  the  close  of  1885  the  total  production 
amounted  to  1,552,075,478  tons,  and  the  production  for  the  ten 
jrears  ending  with  1895  was  1,586,098,641  tons.  The  total  produc- 
tion to  the  close  of  1895  amounted  to  3,138,174,119  short  tons.  In 
the  decade  ending  December  31,  1905,  the  total  production  amounted 
to  2,832,402,746  short  tons,  and  the  grand  total  from  the  beginning 
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of  coal  mining  amounted  to  5,970,576,865,  short  tons.  Th«  average 
annual  production  from  1896  to  1905  was  283,240,275  short  tons, 
compared  with  which  the  average  production  for  the  three  years 
from  1906  to  1908,  inclusive,  was  436,787,800  short  tons,  showing  an 
increase  of  153,547,525  short  tons,  or  54.2  per  cent. 

This  great  increase  in  the  production  of  coal,  when  considered  with 
the  increase  in  the  population,  furnishes  some  further  interesting 
comparisons.  Going  back  for  a  period  of  a  little  over  fifty  years, 
or  to  the  middle  of  the  last  century,  and  comparing  the  statistics  of 
coal  production  with  the  increased  population,  it  is  found  that  in 
1850,  according  to  the  United  States  census  for  that  year,  the  pro- 
duction of  the  coal  amoimted  to  6,445,681  tons,  when  the  popu- 
lation of  the  country  amoimted  to  23,191,876  persons.  The  per  capita 
production  of  coal  in  that  year  is  thus  seen  to  have  been  0.278 
ton.  In  1860,  ten  years  later,  the  population  was  31,443,321  per- 
sons, and  the  coal  production  amounted  to  16,139,736  tons,  or  an 
average  of  0.514  ton  per  person.  At  the  census  of  1870  the  popula- 
tion of  the  United  States  amounted  to  38,558,371 ;  the  coal  produc- 
tion of  that  year  amounted  to  36,806,560  short  tons,  a  per  capita 
average  of  0.96  ton.  Ten  years  later,  when  the  population  was 
50,189,209,  the  coal  output  amounted  to  76,157,944  snort  tons,  or 
1 .52  tons  per  capita.  In  1890  the  population  had  grown  to  63,069,756. 
an  increase  of  25  per  cent  over  1880,  while  the  coal  production  haa 
grown  to  157,770,963  short  tons,  or  a  per  capita  output  of  2.52  tons. 
At  the  taking  of  the  Twelfth  Cfensus,  in  1900,  the  increase  in  popula- 
tion amounted  to  22  per  cent,  the  total  number  of  persons  reported 
being  76,303,387,  while  more  than  70  per  cent  had  been  added  to  the 
coal  production,  with  a  total  of  269,684,027  short  tons,  or  an  average 
of  5.53  tons  for  each  inhabitant.  In  other  words,  while  the  popula- 
tion from  1850  to  1900  showed  an  increase  of  230  per  cent,  tne  pro- 
duction of  coal  increased  4,084  per  cent.  The  Director  of  the  Bureau 
of  the  Census  estimated  the  population  of  the  United  States  on  June 
1,  1907,  at  about  85,500,000  persons,  making  the  per  capita  produc- 
tion in  that  year  5.6  tons,  so  that  in  less  tnan  sixty  years  the  per 
capita  production  of  coal  in  the  United  States  had  increased  from  a 
little  more  than  one-quarter  of  a  ton  to  5^  tons.  Estimating  the 
population  of  the  United  States  in  1908  at  87,000,000  persons,  the  per 
capita  production  for  that  year  is  found  to  have  been  4.78  short  tons. 

It  is  true  that  in  the  earlier  years  covered  by  this  r6sum6  the  pro- 

Eortion  of  wood  used  for  fuel  was  larger  than  it  is  at  the  present  time, 
ut  the  actual  consumption  of  wood  for  fuel  purposes  is  probably  as 
great  to-day,  or  possioly  greater,  than  it  was  fifty  years  ago.  It 
should  also  be  remembered  that  in  addition  to  the  proauction  of  coal 
there  has  been  a  great  increase  in  the  use  of  oil  tor  fuel  purposes, 
and  natural  gas  still  remains  an  important  factor  in  this  regard. 

The  coal  mines  of  the  United  States  ^ave  employment  in  1908  to 
a  total  of  690,438  men,  against  680,492  m  1907  and  640,780  in  1906. 
The  increase  in  the  number  of  men  employed  in  1908,  as  compared 
with  1907.  gives  a  reasonably  fair  indication  of  the  condition  of  the 
labor  market  in  1908.  The  surplus  of  labor  was  general  throughout 
the  country,  as  shown  by  the  fact  that  in  most  of  the  coal-producing 
States,  notwithstanding  a  decreased  production,  the  number  of  men 
employed  in  1908  was  larger  than  m  1907.  The  number  of  men 
employed  in  the  anthracite  region  of  Pennsylvania  increased  from 
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167,234  in  1907  to  174,174  in  1908,  while  the  bituminous  mine  work- 
ers increased  from  513,258  to  516,264.  So  far  as  the  employment 
of  labor  is  concerned,  the  effect  of  the  business  depression  in  the  coal- 
mining industry  is  shown  in  the  fewer  number  of  days  worked  in 
1908  as  compared  with  1907.  In  the  anthracite  region  the  average 
number  of  days  worked  in  1908  was  200,  against  220  in  1907,  whue 
in  the  bituminous  mines  the  average  number  of  days  decreased  from 
234  in  1907  to  193  in  1908.  Owing  to  the  fewer  number  of  days 
worked  in  both  the  anthracite  and  bituminous  fields,  the  average 

Eroduction  for  each  man  employed  was  less  in  1908  than  in  1907. 
a  the  production  of  anthracite  the  average  output  made  by  each 
man  in  1908  was  478  short  tons,  against  512  tons  in  1907.  The 
average  bituminous  production  for  each  man  employed  was  644  short 
tons,  against  769  tons  in  1907.  For  the  same  reason  that  the  average 
tonnage  for  each  employed  for  the  full  year  decreased,  the  average 
dailv  tonnage  for  each  employee  increased,  the  fewer  number  of  days 
worked  in  1908  impelling  the  mine  workers  to  greater  effort  on  such 
days  as  the  mines  were  operated.  The  average  daily  tonnage  per 
man  in  the  anthracite  region  in  1908  was  2.39,  against  2.33  in  1907, 
being  the  lai^est  daily  average  made  since  1903.  The  average  daily 
production  of  bituminous  coal  for  each  man  employed  was  3.34  in 
1908  against  3.29  in  1907. 

The  statistics  relating  to  the  use  of  machines  in  the  tnining  of  coal 
in  the  bitmninous  mines  of  the  United  States,  the  details  of  which 
are  to  be  foimd  on  subsequent  pages  of  this  report,  show  that  in  1908 
the  total  quantity  of  coal  mined  by  machines  amoimted  to  123,183,334 
short  tons.  The  total  production  of  coal  in  the  States  where  machines 
were  employed  was  328,270,373  short  tons,  so  that  the  machine- 
mined  product  was  equivalent  to  37.5  per  cent  of  the  total  produc- 
tion in  these  States.  In  1907  the  machine-mined  product  amounted 
to  138,547,823  short  tons,  or  35.71  per  cent  of  the  total  production 
in  States  where  mining  machines  were  employed,  ana  in  1906, 
118,847,527  short  tons,  or  35.1  per  cent.  The  machine-mined  pro- 
duction in  1908,  as  shown  above,  was  less  than  in  1907,  but  there 
has  been  a  steady  increase  in  the  percentage  that  the  machine-mined 
coal  bears  to  the  total  output  of  the  States  where  mining  machines 
have  been  installed,  and  also  in  the  number  of  machines  in  use.  The 
number  of  mining  machines  employed  in  the  bitmninous  coal  mines 
of  the  United  States  has  increased  from  6,658  in  1903,  to  7,663  in 

1904,  9,184  in  1905,  10,212  in  1906,  11,144  in  1907,  and  11,569  in 
1908.  The  percentages  of  machine-mined  production  in  these  years 
have  been,  respectively,  28.18,  28.80,  33.67,  35.10,  35.71,  37.5.  The 
average  production  for  each  machine  in  use  in  1908  was  10,648, 
against  12,381  tons  in  1907,  11,638  tons  in  1906,  and  11,258  tons  in 

1905,  the  lower  average  in  1908  being  due  to  the  fewer  number  of 
days  the  mines  were  worked  and  the  decrease  in  tonnage  for  that 
year.  Of  the  11,569  machines  in  use  in  1908,  6,380  were  of  the  pick 
or  puncher  type,  4,992  were  chain  breast,  and  197  were  long- wall 
machines.    These  include  26  pick  and  238  chain  shearing  machines. 

Pennsylvania,  as  the  leading  State  in  the  total  production  of  bitu- 
minous coal,  leads  also  in  the  number  of  machines  employed  and  in 
the  total  machined-mine  production,  there  being  in  1908  5,103 
machines  employed  in  the  bituminous  coal  mines  of  Pennsylvania. 
The  machine-mined  production  in  that  State  amoimted  to  52,447,809 
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short  tons,  or  44.76  per  cent  of  its  total  in  1908.     Ohio  leads  in  the 

Eercentage  of  coal  mined  by  machines,  and  has  for  several  years 
een  second  in  the  total  quantity  of  machine-mined  coal,  although 
West  Virginia  in  both  1907  and  1908  had  more  machines  in  use  than 
did  Ohio.  In  1908  there  were  1,343  machines  employed  in  the 
coal  mines  of  Ohio,  and  the  machine-mined  product  amoimted  to 
19,799,140  short  tons,  or  75.37  per  cent  of  the  total.  West  Virginia 
employed  1,574  machines,  by  the  use  of  which  16,653,174  short  tons, 
or  39.75  per  cent  of  the  total,  were  mined.  Illinois  employed  1^217 
machines  and  produced  15,045,004  short  tons  of  machme-nuned 
coal,  or  3^1.57  per  cent  of  the  total.  Kentucky,  which  stands  seventh 
in  the  rank  of  coal-producing  States,  was  second  in  the  percentage 
of  machine-mined  coal  to  the  total  in  1908,  something  over  half  of 
the  total  output  of  the  State  being  machine  mined. 

So  far  as  the  interruption  to  mining  operations  because  of  labor 
disaffection  is  concerned,  the  year  1908  was  in  marked  contrast  to 
1907,  which  year,  nothwitstandin^  the  imprecedented  production  and 
high  prices,  was  notable  as  one  of  comparative  peace  throughout  the 
coal-mining  regions.  There  were  fewer  men  icfle  because  of  strikes 
or  lockouts  in  1907  than  in  any  year  since  1901,  and  the  amoimt  of 
time  lost  from  this  cause  in  that  year  was  the  smallest  in  a  decade. 
In  the  spring  of  1908  the  wage  agreement,  which  had  been  made  in 
1906  for  two  years,  expired  and  on  April  1  there  was  in  the  "oi^an- 
ized"  States  a  general  suspension  of  mining  o{)erations  pending  the 
renewal  of  the  wage  agreement.  The  suspension,  however,  was  of 
a  pacific  character,  and  while  the  mines  were  closed  down  there  was. 
as  a  general  thing,  good  feeling  between  the  contending  parties,  ana 
there  were,  with  the  exception  of  Alabama,  few  instances  of  disorder 
or  violence.  The  exception  in  Alabama  was  not  a  part  of  the  gen- 
eral suspension,  but  was  the  result  of  an  effort  by  tne  United  Mine 
Workers  of  America  to  strengthen  the  oi^anization  in  that  State. 
It  does  not  seem  to  have  been  well  considered  and  was  not  in  any 
way  successful  from  the  ndners'  standpoint.  The  most  protracted 
idleness  was  at  one  mine  in  Washington,  where  226  men  were  idle 
during  the  entire  year.  In  West  Vuginia,  which  is  a  conspicuous 
example  of  a  nonimion  State,  501  men  were  idle  for  an  average  of 
144  days.  In  the  organized  States,  where  the  suspensions  were  in 
effect  until  the  wage  agreement  was  signed,  the  average  time  lost, 
with  few  exceptions,  was  less  than  thirty  aays,  and  in  most  cases 
the  period  of  idleness  had  been  anticipated,  and  operating  compa- 
nies and  consumers  had  provided  against  it  by  storing  consideraole 
quantities  of  coal,  little  inconvenience  being  the  result. 

In  the  anthracite  region  of  Pennsylvania  the  wage  agreement 
made  in  1906  was  for  tb^ee  years  and  the  mines  in  that  district  were 
not  affected  by  the  general  suspension.  The  total  number  of  men 
idle  because  of  labor  disaffections  in  the  bituminous  regions  was 
145,145,  and  the  average  time  lost  by  each  was  38  days. 

The  total  number  of  working  days  lost  in  the  bituminous  regions 
alone  was  5,449,938,  while  in  1907  the  total  number  of  days  lost  was 
462^392. 

The  United  States  Geological  Survey  makes  no  attempt  to  collect 
direct  the  statistics  covering  the  fatal  and  nonfatal  accidents  occur- 
ring in  the  mines  of  the  countiT.  The  statistics  presented  in  the 
su^quent  pages  are  compiled  from  the  reports  received  from  the 
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mine  inspectors  or  other  State  officials  having  in  charge  the  adminis- 
tration of  state  inspection  laws.  Casualty  statistics  are  therefore 
incomplete  to  the  extent  represented  by  those  States  in  which  there 
are  no  mine  inspection  laws.  These  exceptions  are,  however,  of  com- 
parative imimportance  as  practically  all  of  the  important  coal-mininjg 
otates  now  have  inspection  laws,  and  the  officials  in  charge  of  their 
execution  compile  the  statistics  of  accidents  in  each  year.  In  some 
cases  these  are  ror  the  fiscal  year ^  but  in  most  cases  they  cover  calendar 
years  and  coincide  with  the  period  for  which  the  statistics  of  produc- 
tion are  given  in  this  report.  The  States  from  which  the  accident 
statistics  are  reported  contribute  over  98  per  cent  of  the  total  coal 
product  of  the  united  States.  In  the  record  of  fatal  and  nonfatal 
accidents  the  year  1907  was  the  worst  in  the  history  of  coal  produc- 
tion in  this  country.  During  December  of  that  year  there  were  four 
separate  disasters,  all  in  the  Appalachian  bitummous  coal  field,  and 
each  attended  with  the  sacrifice  of  many  lives.  The  most  serious 
of  these  disasters  was  that  at  Monongah,  W.  Va.,  and  made 
that  State  responsible  for  more  than  50  per  cent  of.  the. deaths  due  to 

f;as  and  dust  explosions  in  1907.  The  record  made  in  1908  was  in 
avorable  contrast  to  that  of  1907,  but  still  the  number  of  victims  was 
regrettably  large.  In  the  22  States  from  which  reports  were  received 
in  1908  there  were  2,450  men  killed  and  6,772  mjured  in  the  coal 
mines  during  the  year,  while  in  1907  in  the  18  States  from  which 
reports  were  received  there  were  3.125  men  killed  and  5,316  injured. 
Practically  the  entire  output  or  both  anthracite  and  bituminous 
coal  in  the  United  States  is  consumed  within  the  country.  The  total 
exports  of  coal  in  1908  amounted  to  13,275,558  short  tons,  which, 
deducted  from  the  production  of  415,842,698  tons,  shows  a  con- 
sumption of  coal  of  domestic  production  amounting  to  402,567,140 
short  tons.  If  to  this  are  addea  the  imports,  which  in  1908  amounted 
to  1,645,444  short  tons,  the  total  consumption  of  coal  in  the  United 
States  in  1908  (considering  as  negligible  the  stocks  on  hand  at  the 
b^inning  and  end  of  the  year)  is  shown  to  have  been  404,212,584 
tons,  which  is  equivalent  to  97  per  cent  of  the  domestic  production. 

Most  of  the  coal  imported  mto  the  United  States  is  classed  as 
bituminous  or  shale,  only  a  comparatively  small  quantity  of  anthra- 
cite being  brought  into  this  country.  The  imports  of  bituminous 
coal  are  principally  to  points  on  the  racific  Coast  and  to  the  port  of 
Boston,  where  considerable  quantities  of  bituminous  slack  are  imported 
from  Canada  and  used  at  the  Otto-Hoffmann  coke  ovens  at  Everett. 
near  Boston.  The  exports  of  both  anthracite  and  bituminous  coal 
are  principally  to  Canada. 

In  considering  the  coal  product  of  the  United  States  these  reports 
include  not  only  the  coal  marketed,  either  by  shipment  to  distant 
points  or  sold  locally,  but  that  consumed  by  mine  employees  and  by 
the  mine  owners  in  the  operation  of  the  collieries.  The  latter  factor 
is  usually  considered  and  reported  as  colliery  consumption.  There 
are  occasional  exceptions  in  the  bituminous  fields,  where  the  oper- 
ators, who  use  only  slack,  an  otherwise  waste  product,  do  not  report 
this  item  in  their  statement  of  production  and  do  not  deem  it  of  any 
value;  it  is  not  considered  as  a  portion  of  the  mine  product,  nor  is  the 
miner  paid  for  it  in  wages.  Such  exceptions  are  few  and  the  quantity 
is  n^u^ble.  The  quantity  of  coal  consumed  in  the  manufacture 
of  coKe  is  also  consiaered  in  this  report. 
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The  quantity  of  coal  consumed  in  the  manufacture  of  coke  at  the 
mines  in  1908  was  32,228,344  short  tons,  as  compared  with  50,289,822 
tons  in  1907,  a  decrease  of  18,061,478  snort  tons,  or  35.9  per  cent,  as 
compared  with  a  decrease  of  13.4  per  cent  in  the  total  production. 
The  coal  shipped  to  market  and  used  in  the  manufacture  of  coke,  and 
sold  locally  (which  is  considered  the  marketable  product)  amounted 
in  1908  to  398,642,321  short  tons,  compared  with  462,802  051  short 
tons  in  1907,  and  399,323,294  short  tons  in  1906.  The  colliery  con- 
sumption in  the  anthracite  region,  which  consists  practically  altogether 
of  culm,  averages  from  8  to  10  per  cent  of  the  total  anthracite  output. 
In  1908,  out  or  a  total  production  of  83,268,754  short  tons  of  antnra- 
cite^  8,614,540  tons  were  used  at  the  mines  for  steam  and  heat.  The 
colliery  consumption  of  bituminous  coal  amounts  to  between  2  and 
3  per  cent  of  the  total  production,  and  in  1908,  out  of  a  total  of  332,- 
573,944  tons  of  bitummous  coal  mined,  8,585,837  tons  were  used  in 
the  operation  of  the  properties. 

PRODUCTION. 

The  statistics  of  the  production  of  coal  in  the  United  States  in 
1907  and  1908,  by  States,  with  the  distribution  of  the  product  for 
consumption,  are  shown  in  the  following  tables: 
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Out  of  the  30  States  in  which  coal  was  produced  in  1908,  there 
were  only  four  that  showed  a  larger  output  in  that  year  than  in 
1907.  lliese  were  California,  Massachusetts,  Oregon,  and  Texas, 
the  last  mentioned  being  the  only  one  whose'  annual  production 
exceeds  a  miUion  tons  and  whose  gain  in  1908  was  of  any  signifi- 
cance. The  increased  production  in  Texas  was  due  to  the  fact  that 
notwithstanding  the  industrial  depression  the  State  was  in  a  pros- 
perous condition,  and  its  population  has  been  increasing  through 
unmigration  in  tne  last  two  or  three  years.  The  greatest  decrease 
was  in  the  production  of  bituminous  coal  in  Pennsylvania,  the  lead- 
ing coal-producing  State,  whose  output  declined  nearly  33,000,000 
short  tons,  or  22  per  cent,  in  Quantity,  and  nearly  $37,000,000,  or 
24  per  cent,  in  value.  The  difference  between  the  1907  and  1908 
production  of  bituminous  coal  in  Pennsylvania  was  lai^er  than  the 
entire  output  of  any  other  State,  with  tne  exception  or  Illinois  and 
West  Virginia.  The  production  of  Pennsylvania  anthracite  de- 
creased 2,335,558  short  tons,  or  2.73  per  cent,  in  quantity,  and 
S5,405,207,  or  3.3  per  cent,  in  value,  so  that  the  total  decrease  in 
Pennsylvania's  output  of  coal  was  35^99,208  short  tons  in  quantity, 
and  $42,252,930  in  value.  Next  to  ^Pennsylvania,  the  most  impor- 
tant decrease  was  shown  in  West  Vir^ima,  whose  output  fell  off 
6,193,740  short  tons,  or  12.88  per  cent,  m  quantity,  and  $7,837,576, 
or  8.88  per  cent,  in  value.  Ohio's  production  decreased  5,871,780 
short  tons  in  quantity,  and  $7,427,042  in  value.  lUinois's  output 
decreased'  3,657,456  snort  tons,  and  $4,709,135,  and  Alabama 
2,645,861  short  tons,  and  $3,757,577.  The  total  decrease  for  the 
year,  as  shown  in  the  following  table,  was  64,520,726  short  tons  in 
quantity,  and  $82,484,781  in  value,  the  percentages  of  which  were 
13.43  in  quantity  and  13.42  in  value.  Of  the  total  decrease  2,335,558 
short  tons  were  anthracite  and  62,185,168  tons  bituminous  coal. 

Qtumtity  and  value  of  coal  produced  in  the  United  States^  1904-1908 ^  in  short  tons. 


State  or  Territory. 


Alabama 

Arkansas 

CaUfomia  and  Alaska 

Colorado 

OeorKla  and  North  Carolina . 
Idaho 


1904. 


Quantity. 


11,262,046 

2,009,451 

79,582 

6,658,355 

390,191 

8  480 

Illinois 36,475'oeo 


Indiana. 
Indian  Territory 

Iowa , 

Kansas 

Kentucky 

Maryland , 

Massachusetts... 
mnh^gup 

Missouri , 

Mohtana 

New  Mexico .... 
North  Dakota... 


10,842,189 
3,046,539 
6,519,933 
6,333,307 
7,576,482 
4,813,622 


1,342,840 

4,168,308 

1,358,919 

1,452,325 

271,928 

Ohio 24,400,220 

Oregon 111,540 

Pennsylvania  bituminous 97,938. 287 


Value. 


$13,480,111 

3,102,660 

377,306 

8,751,821 

476,996 

13,730 

39,941,^)93 

12,004.300 

5,532.066 

10,504,406 

9,640,771 

7,868,192 

5,729,065 


Tennessee 

Texas 

Utah 

Virginia 

Washington . . 
WestVii^nia 

Wyoming ___ 

Total  bituminous ■    278.659,689 

Pennsylvania  anthracite '__  73. 156. 709  ' 

Grand  total 351.816,398 


4,782,211 
1,195.944 
1,493,027 
3,410,914  i 
3,137,681  > 
32,406,752 
5.178,556  ' 


2,424,035 
6,801,751 
2,194,548 

1,  WI4,  9/9 
389,052 
26,579,738 
243.588 
94.428.219 
5,642.393 
1,983.636 
1,943,440 
2,921.911  ' 
5,120,931  • 
28.647,014  I 
_  6.747,909 

305,397.001 
138.974.020  ' 

444,371,021', 


1905. 


Quantity. 


Value. 


11,866,069 

1,934,673 

80,824 

8,826,429 

353,548 

a5,882 

38,434,363 

11,895,252 

2,924,427 

6.798,609 

6,423,979 

8,432,523 

5,106,530 


1,473,211 
3,983,378 
1,643,832 
1,649,933 
317,542 

25,552.950 
109.641 
118, 413, 637 
5, 766, 690 
1,200.684 
1,332.372 
4,275.271 
2,864.926 

37,791,580 
5.602.021 


$14,387,721 

2,880,738 

395,975 

10,810,978 

456,184 

a  17, 846 

40,577.592 

12,492.255 

5,145.358 

10,586,381 

9,350,542 

8,385,232 

5,831,760 


315,062.7S5 
77. 659.  WO 

392,722,035 


2,512,697 
6,291,661 
2.823,350 
2,190,281 
424,778 

26,486,740 
282,495 
113.390.507 
6.577,881 
1.968.558 
1,793,510 
3,777.325 
5.141.258 

32.341.790 
7.336.951 

334.(>)8.294 

141.K79^000 

"470.537,294 
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Compared  with  the  phenomenal  rapidity  with  which  the  production 
of  bituminous  coal  in  the  United  States  has  grown  during  the  last 
quarter  of  a  century,  the  anthracite  industry  of  Pennsylvania  has 
remained  almost  stationary.  The  maximum  production  of  both 
anthracite  and  bituminous  coal  was  obtained  in  1907,  in  which  year, 
as  shown  in  the  preceding  table,  the  output  of  anthracite  amounted 
to  85,604,312  short  tons,  while  during  the  four  preceding  years  it 
averaged  a  little  less  than  75,000,000  short  tons.  From  1891  to  1900 
the  annual  production  of  anthracite  ranged  between  50,000,000  and 
60,000,000  tons,  and  it  is  believed  by  many  who  are  familiar  with  the 
anthracite  industry  that  the  maximum  production  has  about  been 
reached,  although  there  are  some  who  predict  that  before  the  period 
of  decline  arrives  a  total  of  100,000,000  long  tons  (112,000,000  short 
tons)  will  be  mined.  In  1880,  according  to  the  Tenth  Census,  the 
production  of  anthracite  amounted  to  28,649,812  short  tons,  and  in 
the  same  year  the  bituminous  production  amounted  to  42,831,758 
short  tons.  In  1890  the  production  of  anthracite  had  grown  to 
41,489,858  long  tons,  or  46,468,641  short  tons,  while  the  bituminous 
production  amounted  to  111,302,322  short  tons.  In  1900  the 
anthracite  output  had  increased  to  51,221,353  long  tons,  or  57,367,915 
short  tons,  a  gain  of  23.5  per  cent,  while  the  bituminous  production 
had  grown  to  212,316,112  short  tons,  or  90.8  per  cent.  In  the  next 
seven  years  the  anthracite  production  had  shown  a  gain  of  49.2  per 
cent  to  76,432,421  long  tons,  or  85,604,312  short  tons,  while  the 
bituminous  production  gained  85.9  per  cent  to  394,759,112  short 
tons.  In  1908  the  production  of  anthracite  decreased  to  74,347,102 
long  tons,  or  83,268,754  short  tons,  and  bituminous  coal  to  332,573,944 
short  tons.  The  production  of  anthracite  in  1907  included  4,301,082 
long  tons,  or  4,817,212  short  tons,  most  of  which  was  recovered  from 
the  old  culm  banks  by  washing  and  was  not  actually  a  part  of  the  mine 

f)roduct  for  that  year.     The  washery  output  in  1908  was  3,646,250 
ong  tons,  or  4,083,800  short  tons. 

The  accompanying  diagram  (fig.  2)  illustrates  the  comparative 
growth  of  antnracite  and  bituminous  coal  from  1856  to  1908.  Prior 
to  1870  the  larger  production  was  of  Pennsvlvania  anthracite. 
Since  1870  the  production  of  bituminous  coal  has  rapidly  out- 
stripped that  of  anthracite.  The  output  of  anthracite  in  1908  was 
74,347,102  long  tons,  or  83,268,754  short  tons,  an  increase  over  1880 
of  48,766,913  long  tons  (54,618,942  short  tons),  or  190.6  per  cent. 
The  production  of  bituminous  coal  in  the  same  time  has  mcreased 
from  42,831,758  short  tons  to  332,573,944  short  tons,  an  increase  of 
289,742,186  short  tons,  or  676.5  per  cent.  Anthracite  was  at  one 
time  an  important  factor  in  blast-furnace  practice,  but  its  use  in  that 
line  of  industry  has  now  almost  entirely  ceased,  having  been  sup- 
planted by  coke  made  from  bituminous  coal.  The  principal  demand 
lor  anthracite  will  be  in  the  future,  as  it  has  been  in  the  more  recent 
past,  restricted  largely  to  domestic  trade,  for  which  such  sizes  as  fur- 
nace, egg,  stove,  and  chestnut  are  required.  The  breaking  down  of 
the  lump  coal,  which  was  formerly  a  marketable  product,  for  the 
preparation  of  the  domestic  sizes  results  in  a  much  larger  proportion 
of  tne  small  or  undesirable  sizes,  all  of  which  are  sold  at  less  than  the 
cost  of  production.  As  shown  in  the  subsequent  pages  of  this  report, 
the  percentage  of  these  small  sizes  has  increased  from  23.1  per  cent  in 
1890  to  40.74  per  cent  in  1908,  while  the  percentage  of  sizes  above 
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gea  coal,  or  what  may  be  termed  the  profitable  sizes,  has  decreased 
•om  77  to  69.26  per  cent.  All  of  the  profits  on  the  mining  operations 
must  be  obtained  from  the  prepared  ciomestic  sizes,  while  the  revenue 
obtained  from  the  smaller  sizes,  which  are  sold  largely  for  steaming 
purposes,  in  competition  with  bituminous  coal,  serves  only  to  reduce 
the  cost  of  the  domestic  sizes.  The  conditions  imder  which  the 
anthracite  mines  are  operated,  the  greater  depths  to  which  the  work- 
ings are  carried,  the  consequent  increased  expense  of  mining,  and  the 
increasing  tendency  in  the  cost  of  labor,  all  contribute  to  making 
anthracite  fuel  more  and  more  a  luxury.  No  hope  is  held  out  to  the 
consumer  that  anthracite  will  in  the  future  be  sold  at  lower  prices 
than  those  which  prevail  to-day;  but,  on  the  other  hand,  there  is 
every  reason  to  bebeve  that  prices  must  advance  in  accordance  with 
the  increasing  cost  of  production.  It  is  only  by  reason  of  economical 
administration  that  prices  are  not  higher  than- they  are. 

During  recent  years  the  anthracite  operators  have  adopted  the 
policy  of  making  an  allowance  of  50  cents  per  ton  from  circular 
prices  for  domestic  coal  purchased  in  April  of  each  year,  with  an 
advance  of  10  cents  per  ton  for  each  succeeding  month  until  the 
schedule  prices  are  restored  in  September.  This  has  had  a  more  salu- 
tary effect  in  steadying  the  anthracite  trade  than  any  other  action 
taken  by  those  controUing  the  anthracite  industry.  Ite  purpose  is  to 
encourage  the  purchase  of  coal  in  the  spring  and  earlv  summer,  mak- 
ing the  cellars  of  the  consumers  the  storage  places  for  the  following 
winter,  and  at  the  same  time  causing  the  mines  to  be  operated  more 
regularly,  and  thus  giving  more  steady  employment  to  employees 
throughout  the  year. 

The  statistics  covering  the  distribution  of  the  coal  production  of  the 
United  States  for  consumption  have  been  obtained  only  since  1889. 
These  are  shown  in  the  following  table,  by  five-year  periods  since  1890 
and  annually  since  1906: 

DistribuHan  of  the  coal  product  of  the  United  States,  1890, 1895, 1900, 1905-1908,  in  short 

tons. 


Year. 


1880 
18d5 
1900 
1905 
1906 
1907 
1908 


Year. 


Loaded  at 
mines  for 
shipment. 


128,365,965 
158,380,289 
223,782,068 
324,059,447 
341,526,755 
399,421,196 
354,551,092 


1890 
1895 
1900 
1906 
1906 
1907 
1908 


Total  product. 


157,  no,  963 
193,117,630 
269,684,027 
392,722,635 
414,157,278 
480,363,424 
415,842,096 


Sold  to  local 
trade  and  used 
by  employees. 


9,009,285 
9,665,a06 
9,077,242 
12,208,687 
11,640,238 
13,091,034 
11,862,885 


Used  at  mines 

for  steam  and 

heat. 


5,063,953 
6,677,539 
9, 189, 746 
14,012,173 
14,833,964 
17,561,373 
17,200,377 


Made  into 
coke. 


15,331,760 
18,404,197 
27,634,961 
42,412,328 
46,156,301 
50,289.822 
32,228,344 


Total  Talue. 


$176,804,573 
197,  "W,  043 
306,688,164 
476,53^,294 
513,079,809 
614,798,888 
532.314,117 


Average 

price  per 

ton. 

number 
of  days 

active. 

$1.12 

216 

1.02 

195 

1.14 

212 

1.21 

212 

1.24 

209 

1.28 

231 

1.28 

195 

Average 
number 
of  em- 
ployees. 


318,204 
382,879 
448,581 
626,035 
640,780 
680,492 
690,438 


COAU 
Pndu^on  o/eoalinthe  VhiUd  SlaUi,  liSO,  1885, 1890, 1896,  and  1900-1908. 
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In  the  following  table  is  presented  a  statement  showing  how  the 
coal  production  ot  the  five  principal  States,  Pennsylvania,  Illinois. 
West  Virginia,  Ohio,  and  Alabama,  has  grown,  relatively  to  the  total 
production,  since  1860.  The  statistics  are  for  each  ten  years  from 
1860  to  1900,  and  annually  from  1901  to  1908,  inclusive.  It  will 
be  observed  that  Pennsylvania,  which  produced  nearly  three-fourths 
(74  per  cent)  of  the  total  output  of  the  United  States  in  1860,  has 
produced  less  than  50  per  cent  in  each  of  the  last  seven  years.  In 
1908  Pennsylvania  produced  48,2  per  cent  of  the  total.  West  Vir- 
ginia, which  was  not  a  separate  State  in  1860,  produced  less  than  2 
per  c«nt  in  1870,  and  in  1908  produced  10.1  per  cent  of  the  total 
output.  lUinois's  percentage  has  more  than  doubled,  from  5  in 
1860  to  11.5  in  1908.  Ohias  percentage  has  decreased  from  8.7  to 
6.3,  and  Alabama,  which  in  1860  produced  less  than  one-tenth  of  1 
per  cent,  has  produced  approximately  3  per  cent  since  1890. 
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So  far  Hs  known,  the  first  mention  of  the  occurrence  of  coal  in  the 
United  States  is  made  in  the  journal  of  Father  Hennepin,  a  French 
Jesuit  missioDary,  who  in  1679  recorded  the  site  of  a  "cole  mine" 
on  IlUnois  River,  near  the  present  city  of  Ottawa,  III.  The  first 
actual  mining  of  coal  was  in  the  Richmond  basin,  Virginia,  about 
seventy  years  after  Father  Hennepin's  discovery  in  Illinois,  but  the 
first  records  of  production  from  the  Vii^nia  mines  were  for  the  year 
1822,  when,  according  to  one  authority,  54,000  tons  were  mined. 
Ohio  probably  ranks  second  in  priority  of  production,  as  coal  was 
discovered  there  in  1766,  but  the  records  of  production  date  back 
only  to  1838.  The  mining  of  anthracite  in  Pennsylvania  began 
about  1790,  and  it  is  said  that  in  1807  55  tons  were  shipped  to  Colum- 
bia. Pa.  Reports  of  the  anthracite  coal  trade-are  usually  begun 
witn  the  year  1820,  when  365  long  tons,  1  ton  for  each  day  of  the 
year,  were  shipped  to  Philadelphia  from  the  Jjehigh  region.  Prior 
to  this,  however,  in  1814,  a  shipment  of  22  tons  was  made  from  Car- 
bondale,  also  to  Philadelphia,  and  in  the  following  table  the  produc- 
tion is  considered  to  have  begun  in  that  year.  It  is  probable  that  the 
actual  production  prior  to  1820  was  between  2,500  and  3,000  tons. 
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^  In  the  following  table  is  presented  a  statement  of  the  total  produc- 
tion of  anthracite  in  Pennsylvania  since  1814,  of  bituminous  coal 
since  1820,  and  the  total  annual  production  to  the  close  of  1908. 
During  the  period  covered  by  this  taole  the  total  production  of  anthra- 
cite in  Pennsylvania  has  amounted  to  2,014,779,075  short  tons,  and 
the  bitimiinous  coal  to  5,266,161,190  short  tons,  indicating  that  of 
the  total  output  27.7  per  cent  has  been  from  the  anthracite  mines 
of  Pennsylvania  and  72.3  per  cent  has  been  bituminous  coal. 

The  annual  production  of  each  State,  from  the  time  of  earUest 
record  Vo  the  close  of  1908,  is  given  in  connection  with  the  discussion 
of  the  production  in  the  respective  States. 

Production  of  coal  in  the  United  States  from  1814  to  the  close  of  1908 y  in  short  tons. 


Tear. 


1814. 
1815. 

1816. 
1817. 
1818. 
1819. 
1820. 

1831. 
1822. 
182S. 
18M. 
1825. 

1828. 
1837. 
1828. 


1830. 
1831. 


VKH. 


1836. 
1837. 
1838. 
1830. 
1810. 

1841. 
1842. 
1843. 
1M4. 
1845. 


1847. 
1848. 
1840. 
1850. 

1861. 


18S3. 
1854. 


1867. 


Pennsylvania 
anthracite. 


Bitominoufl. 


1861. 


22 
60 

75 
100 
200 
350 
450 

1,322 

4,583 

8,563 

13,685 

42,968 

50,194 

78,151 

06,500 

138,086 

215,272 

217,842 
447,550 
600,907 
464,015 
600,854 

842,832 
1,071,151 

910,075 
1,006,322 

967,106 

1,182,441 
1,365,563 
1,556,753 
2,000,207 
2,480,032 

2,887,815 
3,551,006 
3,806,042 
3,905,334 
4, 138, 164 

6,481,065 
6,151,957 
6.400,426 
7,304,876 
8,141,754 

8,634,779 
8,186,567 
8,426,102 
0,610,771 
8,115,842 

0,799,664 
0,095,110 


3,000 


54,000 
60,000 
67,040 
75,000 

88,720 

04,000 

100,408 

102,000 

104,800 

120,100 
146,500 
133,750 
136,500 
134,000 

142,000 
182,500 
445,452 
552,038 
1,102,931 

1,106,700 
1,244,494 
1,504,121 
1,672,045 
1,829,872 

1,977,707 
1,735,062 
1,968,032 
2,453,497 
2,880,017 

3,253,460 
3,664,707 
4,160,862 
4,582,227 
4,784,919 

5,012,146 
5,153,622 
5,548,376 
6,013,404 
6,494,200 

6,688,358 
7,790,725 


Total. 


Year. 


Pennsylvania 
anthracite. 


22 
50 

75 

100 

200 

350 

3,450 

1,322 

58,583 

68,563 

80,725 

117,988 

147,914 
172, 151 
195,908 
240,066 
320,072 

337,942 
594,050 
734,657 
600,515 
824,854 

984,832 
1,253,651 
1,355,527 
1,560,360 
2,070,039 

2,291,141 
2,610,057 
3,060,874 
3,681,252 

4,  AW,  Wis 

4,865,522 
5,286,067 
5,773,974 
6,448,831 
7,018,181 

8,734,525 

9,816,664 

10,570,288 

11,977,102 

12,926,673 

13,546,925 
13,340,189 
13,074,478 
15,633,175 
14,610,042 

16,488,012 
17,485,835 


1863. 
1884. 
1865. 

1866. 
1867. 
1868. 
1869. 
1870. 

1871. 
1872. 
1873. 
1874. 
1875. 

1876. 
1877. 
1878. 
1879. 
1880. 

1881. 
1882. 
1883. 
1884. 
1885. 

1886. 
1887. 
1888. 
1889. 
1890. 

1891. 
1892. 
1893. 
1894. 
1895. 

1896. 
1897. 
1898. 
1899. 
1900. 


1901. 
1902. 
1903. 
1904. 
1905. 

1906. 
1907. 
1906. 


I' 


11,786,320 
12,538,649 
11,891,746 

16,661,183 
16,002,109 
17,003,406 
17,083,134 
15,664,275 

19,342,^7 
24,233,166 
26.152,837 
24,818,790 
22,485,766 

22,793,245 
25,660,316 
21,689,682 
30,207,793 
28,649,812 

31,920,018 
35,121,266 
38,456,845 
37,156,847 
38,335,974 

39,035.446 
42,088,197 
46,619,564 
45,546,970 
46,468,641 

50,665,431 
52,472,604 
53,967,643 
51,921,121 
57,999,337 

54,346,061 
52,611,680 
53,382,644 
60,418,005 
57,367,915 

67,471,667 
41,373,596 
74,607,068 
73,156,709 
77,659,850 

71,282,411 
85,604,312 
83,268,754 


Bituminous. 


Total. 


9,533,742 
11,066,474 
11,900,427 

13,352,400 
14,722,313 
15,858,665 
15,821,226 
17,371,305 

27,643,023 
27,220,233 
31,449,643 
27,787,130 
29,862,564 

30,486.755 
34,841,444 
36,245,918 
37,898,006 
42,831,768 

53,961,012 
68,429,933 
77,250,680 
82,998,704 
72,824,321 

74,644,961 
88,662,314 

102,040,003 
95,682,643 

111,302,322 

117,901,238 
126,866,567 
128,385,231 
118,820,405 
135,118,193 

137,640,276 
147,617,519 
166,693,623 
193,323,187 
212,316,112 

225,828,149 
260,216,844 
282,749,348 
278,659,689 
315,062,785 

342,874,867 
394,759,112 
832,573,944 


21,319,062 
23,605,123 
23,792,173 

29,003,583 
30,724,422 
32,861,960 
32,904,360 
33,036,580 

46,885,060 
61,463,399 
67,602,480 
62,606,920 
62,348,320 

53,280,000 
60,601,760 
57,935,600 
68,105,799 
71,481,670 

85,881,030 
103,661,189 
115,707,525 
120,156,551 
111,160,295 

113,680,427 
130,650,611 
148,669,667 
141,229,613 
167,770,963 

168,566,669 
179,329,071 
182,352,774 
170,741,626 
193,117,530 

191,986,357 
200,229,199 
219,976,267 
263,741,192 
269,684,027 

293,299,816 
301,590,439 
357,356,416 
351,816,398 
302,722,635 

414,157,278 
480,363,424 
415,842,696 


2,014,779,075 


5,266,161,190 


7,280,040,265 


28  MIKEBAL  BESOUBGES. 

A  map  of  the  coal  fields  of  the  United  States,  prepared  by  M.  R. 
Campbell,  was  published  in  the  report.  Mineral  Resources  of  the 
United  States,  1907.  Copies  of  the  report  on  the  production  of  coal 
in  1907,  with  the  accompanying  map,  may  be  obtamed  upon  applica- 
tion to  the  Director  of  the  United  States  Geological  Survey.  This 
map  contains  a  statement  covering  the  character  and  geolo^c  age  of 
the  coals,  and  an  estimated  tonnage  of  the  various  fields.  The 
estimates  of  tonnage  have  been  slightly  revised  from  more  recently 
collated  data.  The  revised  estimates  place  the  total  original  coal 
supply  of  the  United  States  at  3,076,204,000,000  short  tons,  of  which 
1,922,979,000,000  short  tons  are  considered  to  be  easily  accessible, 
and  1 ,153,225,000,000  short  tons  accessible  with  difficulty.  Classified 
by  the  character  of  the  coal,  the  original  supply  consisted  of 
21,000,000,000  short  tons  of  anthracite,  1,661,457,000,000  tons  of 
bituminous  coal,  650,157,000,000  tons  of  subbituminous  coal,  and 
743,590,000,000  tons  of  lignite. 

The  total  production  or  coal  in  the  United  States  at  the  close  of 
1908  was  7,280,940,265  short  tons,  which,  including  the  waste 
involved  in  the  mining  and  preparation,  represented  an  exhaustion 
of  11,870,049,900  tons,  leaving  as  the  apparent  supply  still  available, 
3,064,334,011,000  tons,  or  99.6  per  cent  of  the  origmal  supply;  that  is 
to  say,  up  to  the  beginning  of  1909  only  0.4  of  1  per  cent  of  the 
original  supply  of  coal  has  been  exhausted.  The  quantity  of  coal 
still  availaDle  at  the  close  of  1908  was  7,369  times  the  production 
in  that  year,  and  4,913  times  the  exhaustion  represented  by  that 
production. 

In  the  following  table  a  statement  is  given  showing  the  area  known 
to  contain  coal  in  the  various  States,  by  fields,  the  estimated  original 
supply,  the  total  production  of  each  State  and  field  in  1908,  the  total 
production  in  each  to  the  close  of  1908,  and  the  estimated  supply 
still  available.  For  more  extended  descriptions  of  the  coal  fields  of 
the  various  States  the  reader  is  referred  to  the  bibliography  of  the 
publications  relating  to  coal  contained  in  the  final  pages  of  this 
report. 
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In  the  following  table  are  the  statistics  of  the  production  of  each 
of  the  various  regions  from  1887  to  the  close  of  1908: 

Total  jnvdwciion  of  each  region,  1887-1908,  in  short  tons. 


Anthracite. 


Ana* square  miles. 


»510 


Year. 


1887. 
1888. 
1889. 
18B0. 

1891. 
1802. 
18B3. 
18»4. 
1805. 

1896. 
1897. 
1806. 
1899. 
1900. 

1901. 
1902. 
1903. 
1904. 
1905. 

1906. 
1907. 
190B. 


39,548,255 
43,971,688 
45,600,487 
40,468,641 

50,665,931 
52,537,467 
54,061,121 
51,992,671 
58,066,516 

54,425,573 
52,680,756 
53,429,739 
60,514,201 
57,466,319 

67,538,536 
41,467,532 
74,679,799 
73,228,783 
77,734,673 

71,342,650 
85,666,404 
83,310,412 


Bituminous. 


Atlantic 
coast. 


210 


30,000 
33,000 
49,633 
29,608 

37,645 
43,889 
36,878 
68,979 
82,682 

109,483 

116,950 

38,938 

28,353 

57,912 

12,000 

39,206 

35,393 

9,100 

1,557 


Appalachian. 


69,332 


55,888,068 
60,966,245 
62,972,222 
73,008,102 

77,984,563 
83,122,190 
81,207,168 
76,278,748 
90,167,506 

90,748,805 

97,128,220 

114,239,156 

129,843,906 

142,298,208 

150,501,214 
173,274,861 
185,600,161 
182,606,561 
212,633,324 

233,473,524 
266,501,527 
216,499,163 


Northern. 


11,000 


71,461 
81,407 
67,431 
74,977 

80,307 
77,990 
45,979 
70,002 
112,322 

02,882 
223,502 
315,722 
624,708 
849,475 

1,241,241 
964,718 
1,367,619 
1,342,840 
1,473,211 

1,346,338 
2,035,858 
1,835,019 


Area* square  miles 

Year. 

1887 : 

1888 

1880 

1880 

1801 

1802 

1803 

1804 

1805 

1806 

1807 

1808 

180O 

1000 

1001 

1002 

1008 

1004 

1006 

1906 

1907 

1908 


Bituminous. 


Eastern. 


48,500 


14,478,883 
19,173,167 
16,240,314 
20,075,840 

20,327,323 
23,001,653 
25,502,809 
22,430,617 
23,509,460 

25,539,867 
26,414,127 
25,816,874 
33,181,247 
35,358,164 

37,450,871 
46,133,024 
52,130,856 
51,682,313 
55,255,541 

50,457,660 
71,508,256 
65,774,700 


Western 
and  South- 
western. 


54,244 


10,172,634 
11,842,764 
10,036,356 
10,470,480 

11,023,817 
11,635,185 
11,651,296 
11,503,623 
11,740,803 

11,750,966 
13,164,050 
13,988,436 
15,320,373 
17,540,528 

19,665,985 
20,727,495 
23,in,602 
23,273,482 
23,265,750 

23,066,348 
26,856,622 
23,645,983 


Rocky  Moun- 
tain, etc. 


124,671 


3,646,280 
4,583,719 
5,048,413 
6,205,782 

7,245,707 
7,577,422 
8,468,360 
7,175,628 
7,998,504 

7,925,280 

8,854,182 

10,042,759 

11,949,463 

13,398,556 

14,090,362 
16,149,545 
16,961,059 
16,344,516 
19,303,188 

22,064,003 
23,929,155 
21,644,307 


Pacific  coast 
and  Alaska. 


1,830 


854,308 
1,385,750 
1,214,757 
1,435,914 

1,201,376 
1,333,266 
1,379,163 
1,221,238 
1,340,548 

1,391,001 
1,641,779 
2,104.643 
2,278,941 
2,705,865 

2,799,607 
2,834,058 
3,389,837 
3,328,803 
3,055,391 

3,386,746 
3,775,602 
3,133,064 


a  Known  to  contain  workable  coal. 

A  Includes  29  square  miles  in  Colorado  and  New  Itodoo. 
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The  following  table  shows  how  the  production  in  the  six  principal 
bituminous  areas  has  developed  since  1887,  and  hbw  the  percentages 
of  the  total  produced  by  each  during  the  last  five  years  compare  with 
one  another.  The  production  in  the  northern  region  of  Michigan 
shows  the  largest  percentage  of  increase  in  the  period  since  1887, 
while  the  percentage  of  the  total  contributed  by  the  Pacific  coast 
has  decreased. 

Production  of  (he  six  principal  bitumirums  coal  regions  in  1887,  1904,  1905,  1906,  1907 , 

and  1908,  compared,  in  short  ions. 


1887. 

1904. 

1905. 

1906. 

Region. 

Quantity. 

Per- 
cent- 
age of 
total. 

Quantity. 

Per- 
cent^ 
age  of 
total. 

Quantity. 

Per- 
cent^ 
age  of 
total. 

Quantity. 

Per- 
cent- 
age of 
total. 

AppfdA^thiATI 

55,888,088 

14,478,883 

10,172,634 

71,461 

3,646,280 

854,308 

63.11 

16.50 

11.49 

.08 

4.15 

1.00 

182,606,561 
51,682,313 
23,273,482 

1,342,840 
16,344,516 

3,328,803 

65.53 

18.55 

8.35 

.48 

5.87 

1.19 

212,633,324 

55,255,541 

23,265,750 

1,473,211 

19,303,188 

3,055,391 

67.49 

17.54 

7.38 

.47 

a  13 

.97 

"233,473,524 
59,457,660 
23,086,348 

1,346,338 
22,064,003 

3,386,746 

68.10 

Eastern 

17.34 

Western 

6.73 

Northern 

.39 

Rocky  Mountain 

Pacific  coast 

6.44 
.99 

Region. 


Appalachian 

Eastern 

Western 

Northern '.. 

Rocky  Mountain 
Pacific  coast 


1907. 

1908. 

Increase  in  1908 
over  1887. 

Quantity. 

Per- 
cent- 
age of 
total. 

Quantity. 

Per- 
cent- 
age of 
total. 

Quantity. 

Per- 
cent- 
age. 

266,501,527 
71,508,256 
26.856,622 

2,035,858 
23,929,155 

3,776,602 

67.51 

18.13 

6.80 

.52 

6.06 

.96 

216,499,163 

65,774,700 

23,645,983 

1,835,019 

21,644,307 

3,133,064 

65.10 

19.78 

7.11 

.55 

6.51 

.94 

160,611,075 
51,295.817 
13,473,349 

1,763,558 
17,998,027 

2,278,766 

287.38 
354.28 
132.45 
2,467.86 
493.60 
266.74 
1 

Decrease  In  1908 
from  1907. 


Quantity. 


Per- 
cent- 
age. 


50,002,364 
5,823,556 
3,210,639 

200,839 
2,284,848 

642,538 


18.76 
8.13 

11.96 
9.87 
9.65 

17.02 


RANK  OF  COAIi-PRODUCING  STATES. 

In  the  following  tables  the  coal-producing  States  are  arranged 
according  to  their  rank  in  1907  and  1908,  first  in  the  quantity  of  coal 
produced,  and  then  according  to  the  value  of  product,  with  the  per- 
centage of  both  quantity  and  value  contributed  by  each  State. 
Pennsylvania,  of  course,  far  outstrips  all  other  States  in  the  quantity 
and  value  of  the  coal  product.  The  production  of  anthracite  alone 
is  nearly  equal  to  the  combined  output  of  Illinois  and  West  Virginia, 
which  rank  second  and  third,  respectively,  while  the  production  of 
bituminous  coal  in  Pennsylvania  is  more  than  one  and  a  Quarter 
times  the  combined  output  of  the  other  two  States.  Untu  1902 
Pennsylvania,  in  its  aggregate  production  of  anthracite  and  bitu- 
minous coal,  contributed  more  tnan  50  per  cent  of  the  total  output 
of  the  United  States,  and  in  1880  two-thirds  of  the  total  production 
was  from  Pennsylvania  mines.  Pennsylvania's  proportion  of  the 
total  has  been  steadily  falling  on  account  of  the  fact  that  the  output 
of  anthracite  has  not  increased  in  the  same  ratio  as  that  of  bitu- 
minous coal  in  other  States.    On  account  of  the  higher  value  of 
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anthracite,  Peimsylvania's  proportion  in  this  respect  still  exceeds  50 
percent  of  the  total,  the  combined  value  of  anthracite  and  bituminous 
coal  in  that  State  in  1908  equaling  52  per  cent  of  the  total. 

With  the  exception  of  one  year  (1906)  Illinois  has  held  second 
place  for  a  quarter  of  a  century.  In  1906,  because  of  the  suspension 
of  operations  in  the  coal  mines  of  Illinois  in  the  spring  of  the  year, 
West  Virginia  advanced  to  second  place^  but  with  the  return  to  nor- 
mal conditions  in  1907  Illinois  resumed  its  former  position  and  more 
than  maintained  it  in  1908.  Ohio  continues  as  fourth  in  rank,  but 
in  point  of  tonnage  Indiana  has  supplanted  Alabama  as  fifth  in  rank, 
and  Kentucky  has  supplanted  Colorado  as  seventh.  Alabama  con- 
tinues to  rank  fifth  in  point  of  value  of  the  product,  while  Colorado 
has  supplanted  Indiana  in  this  respect.  There  were  no  other  changes 
among  the  other  more  important  coal-producing  States  from  1907 
to  1908. 

Rank  of  eoal-pToduemg  States  in  1907 ^  with  quantity  and  value  of  product  and  percentage 

o/mcH. 


ProdoctioD. 


Rank. 


3 

I 

4 

5 

6 

7 

8 

9 

10 

11 

13 

IS 

14 

U 

16 

17 

18 
19 
30 
31 
33 
33 
34 
35 
36 
37 


SUte  or  Territory. 


Puinsylvsiila: 
Anthracite.. 
Bitumlnooa. 

nilnoia 

West  Virginia... 

Ohio 

Alabama 

Indiana 

Colorado 

Kentucky 

Iowa 


Quantity 
(short  tons). 


Teni 

Wyoming 

Maryland 

Virginia 

MisBOiirt 

Washington 

Oklahoma  (Indian 

Territory) 

Arkansas 

New  Mexico 

Michigan 

Montana 

Utah 

Texas 

Georgia 

North  DakoU 

Oregon 

C  a  I  i  f  o  r  n  1  a    and 

Alaska 

Idaho 


85.004,312 
150.143,177 
61,317,146 
48,001,683 
32,142,419 
14.250.454 
13.065.713 
10,790,236 
10.753,124 
7,574.322  | 
7,322,410 
6,810.243 
6,252,900  • 
5,532,628  i 
4.710,895  . 
3.997,936 
3,680,532 

3.642,658 

2.670.438 

2.628,959  ! 

2,035,858 

2,016.857  I 

1,947.607 

1.648.069 

362,401 

347.760 

70.981 

24,080 
•  7,588 


Per- 
centage 
of  total  , 
produo' 

tion.    < 


Value. 


Rank.    State  or  Territory. 


17.8 
31.8 
10.7 

lao 

6.7 
3.0 
2.9 
2.2 
2.2 
1.6 
1.5 
1.4 
1.3 
1.2 
1.0 
.8 
.8 


.8 
.6 
.6 
.4 
.4 
.4 
.3 
.1 


.1 


480,368,424  >      100.0 


Value. 


1     Pennsylvania:  i 

Anthracite SI  63, 

Bituminous |  155, 

Illinois 54, 

West  Virginia 47, 

4  Ohio 35, 

5  Alabama i    18, 

6  Indiana I    15, 

7  I  Colorado !    15, 

12, 
11, 
II, 

0, 
8, 
7, 

7, 

4, 
4. 
3, 
3. 
8, 
2, 
2, 


11 
12 
13 
14 

15 
10 
17 
18 
19 
20 
21 
22 
23 


8  Iowa. 

9  Kentucky 

10  >  Kansas 

Wyoming 

Tennessee 

Washington 

Oklahoma  (Indian 

Territory) 

Maryland 

Missouri 

Virginia 

Arkansas 

Montana 

New  Mexico 

Michigan 

Utah 

Texas 

24  I  North  DakoU 

25  I  Georgia 

20  I  Orecon. 


27 
28 


California    and 

Alaska 

Idaho 


•  Includes  production  of  Nebraska  and  Nevada. 
13260-  M  K  1908.  PT  2 3 


Per- 
centage 
of  total 
value. 


584,066 
664,036 
687,582 
846,630 
324.746 
405.468 
114.300 
079,449 
258,012 
405,038 
150,608 
732,668 
490.334 
679,801 

433,914 
623,607 
540,709 
807,538 
473.093 
907,082 
832,128 
660,833 
969,760 
778,811 
560,199 
499,686 
166,304 

91,813 
•81,119 


614,796,896 


20.6 
2&3 
&9 
7.8 
&7 
3.0 
2.5 
2.4 
2.0 
1.9 
1.8 
1.6 
1.4 
1.2 

1.2 
1.1 
1.1 
.8 
.7 
.6 
.6 
.6 
.5 
.4 
.1 
.1 

.1 


100.0 
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Rank  of  coal-proditcing  States  in  1908,  with  qtumtity  and  value  of  product  and  percentage 

ofeojch. 


Bank. 
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Production. 


State  or  Territory. 


Pennsylvania: 

Anthracite 

Bituminous 

Illinois 

West  Virginia 

Ohio 

Indiana 

Alabama 

Kentucky 

Colorado 

Iowa 

Kansas 

Tennessee 

Wyoming 

Maryland 

Virginia 

Ml^uri 

Washington 

Oklahoma 

New  Mexico 

Arkansas 

Montana 

Texas 

Utah 

Michigan 

North  Dakota 

Georgia 

Or^on 

California  and 

Alaska 

Idaho 

Massachusetts 


Quantity 
(short  tons). 


83,268,754 

117,179,527 

47,659,600 

41,897,843 

26,270,639 

12,314,890 

11,604,593 

10,246,553 

9,634,973 

7,161,310 

6.245,508 

6,199,171 

5,489,902 

4,377,093 

4,259,042 

3,317,315 

3.024,943 

2,948,116 

2,467.937 

2,078,357 

1,920,190 

1,895,377 

1,846,792 

1,835,019 

320,742 

264,822 

80,250 

21,862 

5,429 

50 


Pei^ 
oentage 
of  total 
produc- 
tion. 


415,842,698 


20.0 

28.2 

11.6 

10.1 

6.3 

3.0 

2.8 

2.5 

2.3 

1.7 

1.5 

1.5 

1.3 

1.0 

1.0 

.8 

.7 

.7 

.6 

.5 

.5 

.5 

.4 

.4 

.1 


.1 
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29 


State  or  Territory. 


Pennsylvania: 

Anthracite 

Bituminous 

Illinois 

West  Virginia 

Ohio 

Alabama 

Colorado 

Indiana 

Iowa 

Kentucky 

Kansas 

Wyoming 

Tennessee 

Washington 

Oklahoma 

Missouri 

Maryland 

Virginia 

Montana 

.\rkansas 

Texas 

New  Mexico 

Michigan 

Utah 

North  Dakota 

Georgia 

Oregon 

California  and 

Alaska 

Idaho 

Massachusetts 


Per- 

Value. 

centage 
of  total 

value. 

1158,178,849 

29.7 

118,816,303 

22.3 

49,978,247 

9.4 

40,009,054 

7.6 

27,897,704 

5.2 

14,047,801 

2.8 

13,586,988 

2.6 

13,084,297 

2.5 

11,706,402 

2.2 

10,317,162 

1.0 

9,292,222 

1.7 

8,868,157 

1.7 

7,118,499 

1.3 

6,600,412 

1.3 

5,976,504 

1.1 

5,444,907 

1.0 

5,116,753 

1.0 

3.868,524 

.7 

3,771,248 

.7 

3,499,470 

.7 

3,419,481 

.6 

3,368,753 

.6 

3,322,904 

.6 

3,119,338 

.6 

522,116 

.1 

364,279 

.1 

236,021 

60,660 

.1 

21,832 

150 

532,314,117 

100.0 

KINDS  OF  COAIi  PRODUCED  IN  THE  UNITED  STATES. 

• 

In  the  general  discussion  of  the  coal  production  of  the  United  States 
only  two  divisions  are  considered,  anthracite  and  bituminous,  the 
latter  product  including  the  small  anthracite  output  of  Colorado  and 
New  Mexico.  In  the  oituminous  production,  however,  in  addition 
to  the  small  Rocky  Mountain  output  of  anthracite,  is  also  included 
the  production  of  coals  generally  classed  as  semianthracite,  semi- 
bituminous,  cannel,  block,  splint,  and  lignite  or  subbituminous.  In 
the  following  table  the  production  of  these  varieties  of  coal  in  1907 
and  1908  is  reported  as  prepared  from  the  schedules  returned  to  the 
Geological  Survey.  It  snould  be  stated,  however,  that  this  classifi- 
cation makes  no  claim  to  technical  exactness.  It  has  been  compiled 
from  the  replies  of  the  producers  to  the  inquirj'  ^*Kind  of  coal  pro- 
duced," on  the  schedules,  and  such  replies  are  in  some  minor  cases 
based  on  quite  uncertain  knowledge.  It  is  believed,  however,  that 
in  this  classification  the  quantity  of  each  kind  of  coal  produced  is 
approximately  indicated.  It  is  sufficiently  correct  for  practical 
purposes  and  shows  that  in  addition  to  the  production  of  anthracite 
m  Irennsylvania,  there  were  27,838  tons  of  anthracite  mined  in  New 
Mexico  and  13,820  tons  in  Colorado,  in  1908.  The  semianthracite  pro- 
duction is  principally  from  Arkansas,  about  one-third  of  the  output  of 
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that  State  being  classed  as  semianthracite .  Smaller  quantities  of  semi- 
anthracite  are  also  produced  in  Oklahoma  and  Virginia.  The  semi- 
anthracite  production  of  the  Bemice  basin  in  Pennsylvania  has  been 
included  in  that  of  anthracite.  Semibituminous  coal  was  produced 
in  15  States  in  1907  and  in  16  States  in  1908.  West  Virginia  stands 
first  in  this  respect,  with  Maryland  second,  Pennsylvania  third, 
Montana  fourth,  and  Colorado  fifth.  Wyoming  led  in  the  production 
of  lignite,  or  subbituminous  coal,  in  1907,  and  was  superceded  by 
Colorado  in  1908,  with  Wyoming  second,  Texas  third.  New  Mexico 
fourth,  and  North  Dakota  fifth.  In  the  cases  of  Nortn  Dakota  and 
Texas  the  production  included  in  this  class  is  entirely  lignite,  or 
brown  coal,  while  in  the  other  States  it  is  for  the  greater  part  sub- 
bituminous  coal,  or  black  li^te.  The  classification  formerly  of 
what  was  called  black  lignite  m  the  Rocky  Mountain  States  was  an 
error,  as  that  product  is  entirely  distinct  from  the  true  lignite  or 
brown  coal.  It  is  not  lignitic  in  chemical  composition  nor  physical 
characteristics  but  lies  between  the  lignite,  or  Drown  coal,  and  the 
true  bituminous  coal,  and  in  order  that  a  proper  distinction  may  be 
made,  the  term  "subbituminous''  has  been  adopted  by  the  United 
States  Geological  Survey  as  properly  applicable.  West  Virginia  and 
Kentucky  are  credited  with  the  entire  production  of  splint  coal,  the 
former  State  being  by  far  the  more  important.  Indiana  has  practi- 
cally the  monopoyr  in  the  production  of  block  coal,  although  small 
tonnages  are  reported  from  Illinois,  Ohio,  Kentucky,  Iowa,  Tennessee, 
and  Oklahoma.    A  comparatively  small  amount  of  cannel  coal  is 

{iroduced  in  Pennsylvania,  West  Virginia,  Ohio,  Indiana,  Kentucky, 
owa,  and  Missoun. 
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liABOR  STATISTICS. 

In  the  following  tables  are  shown  the  number  of  men  employed 
and  the  average  tune  worked  in  the  coal  mines  of  the  United  otates 
during  the  last  five  years,  by  States,  and  the  total  number  employed 
in  the  anthracite  and  bituminous  mines,  and  the  average  working 
time  since  1890.  The  total  number  of  men  employed  in  1908  was 
690,438,  against  680,492  in  1907  and  640,780  in  1906.  Of  the  total 
number  of  emplovees  in  1908,  516,264,  or  74.8  per  cent,  were  bitu- 
minous mine  workers,  and  174,174,  or  25.2  per  cent,  were  employed 
in  the  anthracite  mines  of  Pennsylvania.  The  average  number  of 
days  worked  in  the  anthracite  mines  in  1908  was  200,  against  220  in 
1907.  The  bitmninous  mine  workers  averaged  193  days  in  1908, 
against  234  in  1907.  The  average  time  made  by  the  employees  in 
the  bituminous  mines  in  1908  was  less  than  in  any  year  smce  1896. 
The  average  number  of  days  made  by  all  the  mine  workers  in  1908 
was  195,  having  been  231  in  1907  and  209  in  1906. 
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It  is  interesting  to  note  that  although  the  production  of  both 
anthracite  and  bituminous  coal  in  1908  was  less  than  in  1907,  there 
was  an  increase  of  nearljr  10,000  in  the  number  of  men  employed  in 
the  mines.  The  production  of  bituminous  coal  decreased  62,185,168 
short  tons,  or  15.75  per  cent,  while  there  was  an  increase  of  about 
3,000  in  the  number  of  men  employed.  In  the  anthracite  mines 
the  number  of  men  employed  increased  from  167,234  in  1907  to 
174,174  in  1908,  while  the  production  decreased  from  85,604,312 
short  tons  to  83,268,754  short  tons.  Because  of  the  larger  number 
of  men  employed  and  the  fewer  number  of  days  worked  m  both  the 
anthracite  and  bituminous  mines  in  1908  as  com{)ared  with  1907, 
the  average  output  per  man  for  the  year  decreased  in  each  case,  but 
also  on  account  of  the  fewer  number  of  days  worked  there  was  a 
greater  "intensity''  of  labor  during  the  time  the  mines  were  in  opera- 
tion. This  is  shown  by  the  increase  in  the  average  output  per  day 
for  each  man  employed.  The  average  production  of  anthracite  for 
each  man  emploj^ed  in  1907  was  512  short  tons.  The  average  pro- 
duction of  bituminous  coal  for  each  man  employed  in  1907  was  769 
short  tons.  In  1908  the  corresponding  figures  were,  resoectively, 
478  short  tons  and  644  short  tons.  The  average  daily  proauction  of 
anthracite  per  man  increased  from  2.33  in  1907  to  2.39  m  1908,  while 
the  equivalent  averages  for  bituminous  coal  were  3.29  and  3.34  short 
tons. 

In  the  following  table  is  presented  a  statement  of  the  avera^ 
annual  and  daily  tonnage  per  man  from  1890  to  1908.  This  table 
shows  that  there  was  a  general  increasing  tendency  in  the  produc- 
tive capacity  per  man  in  the  anthracite  region  up  to  1899,  wnen  the 
highest  daily  average  tonnage  of  2.5  per  man  was  reached.  The 
productive  efficiency  of  the  employees  tnen  showed  a  declining  tend- 
ency until  1905,  when  the  low  record  of  2.18  tons  was  reached.  A 
tendency  toward  improvement  over  this  has  been  shown  in  the  figures 
for  1906,  1907,  and  1908.  The  tendency  in  the  bituminous  mines 
has  been  fairly  regular  on  the  upward  scale,  and  this  has  been  due 
largely  to  the  introduction  of  machinery  for  the  undercutting  of  the 
coal.  In  1890  the  use  of  machines  had  only  started,  for  m  1891 
there  were  but  545  machines  reported  as  in  use  in  the  bitimiinous 
coal  mines,  in  that  year  6,211,732  tons  being  mined  by  the  use  of 
machines.  In  1908  there  were  11,569  machmes  in  use,  while  the 
machine-mined  tonnage  amounted  to  123,183,334  short  tons,  or  37.52 
per  cent  of  the  total  output  in  the  States  where  machines  were 
employed.  The  average  production  per  man  per  day  had  advanced 
from  2.56  short  tons  in  1890  to  3.34  tons  in  1908,  an  advance  of  30 
per  cent  in  productive  efficiency. 
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Production  of  coal  according  to  number  of  persona  employed,  1890-1908, 


Year. 


18Bt 
1808 
1893 
18M 
1885 
1806 
1807 
1806 
18B9 
1900 
1901 
1902 
1903 
1904 
1905 
190B 
1907 
1906 


Anthradtp. 


Men  em- 
ployed. 


126,000 
126,350 
129,050 
132,944 
131.603 
142,917 
148,991 
14v,  oo4 
145,504 
ia9,606 
144,206 
146,300 
146,141 
150,483 
155,861 
165,406 
162,355 
167,234 
174, 174 


Days 
rorked. 


200 
203 
198 
197 
190 
196 
174 
150 
152 
173 
166 
196 
116 
206 
200 
215 
195 
220 
200 


Average 
tonnage 
per  man 
per  day. 


1.85 


] 

2. 

2. 

2 

2. 


98 
06 
06 
08 
07 
2.10 
2.34 
2  41 
2.50 
2.40 
2.37 
2.40 
2.41 
2.35 
2.18 
2.25 
2.33 
2.39 


Average 
tonnage 
per  man 
per  year. 


369 
401 
407 
406 
395 
406 
365 
351 
367 
433 
398 
464 
279 
496 
468 
470 
439 
512 
478 


Bituminous. 


Men  em- 
ployed. 


192,204 
205,803 
212,893 
230,365 
244,603 
239,962 
244, 171 
247,817 
265,717 
271,027 
304,375 
340.236 
370,056 
415,777 
437,832 
460,629 
478,425 
613,268 
516,264 


Days 
worked. 


226 
223 
219 
204 
171 
194 
192 
196 
211 
234 
234 
225 
230 
225 
202 
211 
213 
234 
193 


Average 
tonnage 
per  man 
per  day. 


2.56 
2.67 
2.72 
2.73 
2.84 
2.90 
2.94 
3.04 
3.09 
8.05 
2.98 
2.94 
3.06 
3.02 
3.16 
3.24 
3.36 
3.29 
3.34 


Average 
tonnage 
per  man 
per  year. 


679 
673 
696 
667 
486 
663 
664 
696 
661 
713 
697 
664 
703 
680 
637 
684 

m 

760 
644 


In  connection  with  the  statistics  of  labor  employed  in  the  bittimi- 
nous  coal  mines  of  the  United  States,  the  Geological  Smnrey  has  in 
recent  years  included  in  its  schedules  an  inquiry  as  to  the  number  of 
hours  constitutii^  a  day's  work.  By  the  terms  of  the  award  of  the 
Anthracite  Coal  Strike  Commission,  which  terminated  on  March  21, 
1906,  the  anthracite  coal  mines  of  Pennsylvania  were  placed  on  a  nine- 
hour  basis  for  all  company  men  or  those  working  by  the  day,  with 
the  exception  of  hoisting  engineer,  other  engineers,  and  pump  men, 
who  were  allotted  eight  hours  for  a  day's  work.  No  length  of  day 
was  prescribed  for  the  miners  themselves,  for  the  reason  that  practi- 
cally all  of  the  coal  both  in  the  anthracite  and  bituminous  regions 
is  mined  by  contract,  at  so  much  per  ton,  br  per  mine  car,  by  yardage, 
or  by  other  basis  ot  measurement.  By  an  agreement  between  tne 
operators  and  the  representatives  of  the  miners  the  award  of  the 
Strike  Commission  was  extended  without  change  for  a  term  of  three 
years,  or  until  March  31,  1909,  and  has  again  been  extended  for 
another  three  years,  or  until  March  31,  1912. 

In  addition  to  the  gratifying  conditions  of  peace  which  have  pre- 
vailed in  the  anthracite  region  s^nce  the  commission  made  its  awards, 
there  has  been  a  greater  regularity  of  employment  throiighout  the 
year  consequent  upon  the  action  of  the  operators  in  making  a  re- 
duction (50  cents  per  ton  in  the  prepared  sizes)  from  the  circular 
prices,  in  April  of  each  year,  the  object  being  to  induce  consumers 
to  lay  in  their  supply  of  coal  during  the  spring  and  summer  months 
and  thus  furnish  storage  facilities  otherwise  unobtainable.  The 
result  of  this  has  been  the  securing  of  more  steady  employment  for 
the  miners  throughout  the  year  instead  of  rush  work  in  the  fall  and 
winter  months,  and  idleness  during  the  summer.  It  is  to  be  observed 
that  prior  to  1902  the  average  time  worked  in  the  anthracite  region 
ranged  from  150  to  203  days,  the  minimum  being  in  1897  and  the 
maximum  in  1891.  There  was  only  one  year — 1891 — when  the 
miners  averaged  more  than  200  days.    Since  1902  they  have  averaged 
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200  days,  or  over,  in  every  year  but  one — 1906 — and  the  latter  excep- 
tion was  due  to  the  suspension  of  operations  preceding  the  renewal 
of  the  agreement  made  under  the  Strike  Commission's  awards. 

The  statistics  of  the  labor  employed  in  the  bituminous  mines  show 
that  in  the  States  where  the  miners  are  more  thoroughly  organized 
the  eight-hour  day  prevails.  Throughout  the  central  and  western 
fields,  for  instance,  and  in  Ohio,  Michigan,  find  Pennsylvania,  by  far 
the  larger  number  of  miners  work  eight  hours  a  day.  In  Tennessee 
the  majority  of  the  mines  are  operated  nine  hours  a  day.  In  Alar- 
bama,  Kentucky,  Maryland,  New  Mexico,  Virginia,  ana  West  Vir- 
ginia, where  the  union  element  is  not  so  strong,  the  majority  of  the 
mines  are  operated  ten  hours  a  day.  In  Texas  the  bituminous  mines 
are  operated  eight  hours,  and  the  Ugnite  mines  ten  hours  a  day.  In 
Colorado  about  40  per  cent  of  the  miners  work  eieht  hours,  and  60 
per  cent  work  ten  hours  a  day.  In  respect  to  the  length  of  working 
days,  there  were  no  particular  chafes  irom  1907  to  1908. 

There  are  so  many  influences  affecting  the  mining  of  bituminous 
coal  that  it  is  impossible  to  draw  any  reliable  conclusions  from  the 
statistics  presented  in  these  reports  as  to  the  effect  of  the  working 
day  upon  the  productive  efficiency  of  the  miners,  unless  there  have 
been  recent  changes  in  individual  States.  The  latest  change  in  this 
respect  was  in  the  State  of  Wyoming,  where,  in  1906,  the  mmes  were 
operated  upon  the  basis  of  a  ten-hour  day.  Through  the  efforts  of 
the  United  Mine  Workers  of  America  the  miners  in  Wyoming  were 
"organized"  in  1907,  and  in  that  year  and  in  1908  the  eight-hour  day 
has  been  the  rule.  The  statistics  show  that  in  1906  the  average 
production  per  day  per  man  was  3.68  short  tons.  In  1907  it  dropped 
to  3.42,  but  increased  again  in  1908  to  3.66.  Whether  the  increased 
eflSciency  in  1908  was  due  to  the  shorter  working  day  or  to  the  fewer 
number  of  days  worked  it  is  impossible  to  state.  There  was  in  1908 
a  general  increase  in  the  daily  production  by  each  man  employed, 
due  to  the  fewer  opportunities  permitted  him  to  work,  which  naturally 
resulted  in  a  larger  output  per  man  when  the  mines  were  working. 
Among  the  influences  which  make  uncertain  the  drawing  of  any  con- 
clusion is  the  rapidly  increasing  use  of  mining  machinery  in  the 
bituminous  mines  and  the  introduction  of  other  mechanical  equip- 
ment which  has  for  its  objects  the  cheapening  of  production  and 
an  increase  of  output  without  an  increase  in  the  number  of  men 
employed. 

The  following  tables  give  the  distribution  of  the  employees  in  the 
bituminous  coal  mines,  according  to  the  hours  worked  per  day,  by 
States,  in  1907  and  1908.  Some  of  the  smaller  States  which  have  too 
small  a  production  to  have  any  interest  are  omitted  from  this  state- 
ment. 
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Number  of  hours  to  the  working  day  in  1907  ^  by  States  and  Territories. 


State  or  Territory. 


Colondo. 

Illinois.. 

Indiaiift. 

lo^ 

Ki 

KcotuckT 

Mmrylmna 

Michigan 

Missouri 

Montana 

New  Mexico 

North  Dakota 

Ohio 

Oklahoma  (Indian  Territory). 

Oregon 

Pennsylvania 


Texas 

Utah 

Virginia 

Washington... 
West  Vfrginia. 
Wyoming. . . .. 


8  hours. 


Mines. 


31 

67 

60 

457 

208 

175 

134 

60 


27 

149 

20 

8 

11 

490 

83 

3 

800 

13 

5 

16 


41 
35 
37 


Men. 


1,994 

4,970 

3,420 

60,268 

18,323 

15,171 

10,980 

4,610 


3,939 

8,079 

2,732 

79 

89 

44,733 

8,079 

184 

96,667 

1,561 

1,453 

2,046 


5,504 
1,879 
6,382 


2.948      303,232 


9  hours. 


Mines. 


34 


8 
8 


1 

10 
71 

5 


6 
1 
4 
6 
4 


260 

75 

1 


7 

1 

156 

6 


664 


Men. 


2,339 


312 
675 


10 

156 

4,506 

84 


64 

3 

287 

119 

53 


24,883 

6,968 

60 


849 

5 

13,386 

197 


10  hours. 


Mines. 


54,948 


Men. 


84 


54 

1 


1 
97 
67 


14 

17 

2 

6 


198 
27 
16 


42 


322 


13,942 


7,439 

4 


10 
6,842 
5,693 


2,584 

304 

31 

194 


35,355 
3,379 
2,202 


5,791 


32,006 


938  ;    115,775 


All 
others.a 


Men. 


3,113 

115 
3,062 
4,634 
2,609 

404 
1,293 
1,011 

103 
43 

315 


20 

50 

2,016 

125 


6,390 

144 

512 

167 

30 

346 

11,759 

66 


38.397 


a  Including  mines  not  reporting  hours  per  day. 
Number  of  hours  to  the  working  day  in  1908 y  by  States  and  Territories. 


State  or  Territory. 


Alabama. 


Colocado. 
Illinois.. 
Indiana. , 
loi 


itDcky. 
Maryland. 
Michigan.. 


Montana 

New  Mexico.. 
North  DakoU. 

Ohio 

Oklaboma. . .,. . 

Orugun 

PesmsylTania. 


Utah. 

Virginia 

WMhini 

WestV 

Wyoming 


8  hours. 


Mines. 


16 

67 

79 

491 

207 

218 

138 

56 

1 

31 

149 

36 

5 

11 

510 

64 

2 

764 

6 

16 

17 

2 

39 

30 

61 

3,005 


Men. 


1,205 

5,325 

5,158 

65,289 

18,040 

14,772 

12,973 

4,636 

80 

4,224 

8,464 

2,903 

30 

103 

46,742 

8,258 

69 

99,406 

287 

2,361 

2,620 

112 

4,665 

1,242 

6,802 

314,766 


9  hours. 


Mines. 


34 


3 
5 


3 
11 
62 

3 


10 
1 
6 
6 
8 


241 

87 

1 


10 

1 

180 


661 


Men. 


2,358 


63 
510 


28 

283 

2,072 

59 


83 

2 

356 

114 

1,004 


10  hours. 


Mines. 

100 
6i" 


24,828 

8,220 

60 


802 

20 

14,426 


65,278 


1 

4 

7 

132 

49 


14 

14 

3 

4 


197 

19 

21 

1 

32 


Men. 


403 
2 

1,064 


11,969 
8*536 


5 

24 

363 

9,166 

6,906 


3,015 

275 

35 

118 


38,125 

1,921 

1,759 

2 

5,214 


39,660 
17 

126,998 


All 
others. 


Men. 


3,666 

12 

767 

2,236 

336 

1,197 

297 

1,122 

36 

23 

441 

241 

47 

139 

626 

276 

146 

3,602 

1,384 

240 

42 

80 

799 

1,643 

96 

19,489 
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In  the  following  table  is  presented  a  statement  of  the  averi^e  pro- 
duction per  man  for  the  day  and  year  in  1906,  1907,  ana  1908, 
compared  with  the  number  of  days  worked  by  each  man  and  the 
hours  per  day  recorded  by  the  majority  of  mines  in  the  more  impor- 
tant coal-mining  States.  It  is  not  clauned  that  this  statement  indi- 
cates with  any  accuracy  the  effect  which  the  length  of  the  working 
day  exercises  upon  the  productive  efficiency  of  the  men,  on  account 
of  the  wide  variance  which  exists  in  the  mining  conditions  in  the  dif- 
ferent States.  It  is  noted  that  the  smallest  average  tonnage  per 
day  in  1908  was  made  in  Oklahoma,  where  the  men  work  eight  hours 
a  day,  while  the  largest  average  tonnage  per  day  was  made  in  West 
Virginia,  where  the  majority  of  the  mmes  are  operated  ten  hours  a 
day.  On  the  other  hand,  in  Indiana  and  Illinois,  where  the  men 
work  eight  hours  a  day,  the  second  and  third  largest  tonnages  per 
man  per  day  are  reported. 
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LABOR  TROUBLES. 

More  time  was  lost  through  labor  disaffections  in  1908  than  in  any 
of  the  last  ten  years,  except  1902,  which  was  made  notable  by  the 
great  strike  in  the  anthracite  region,  and  in  1906,  when  in  the  spring 
of  the  year  there  was  a  general  suspension  both  among  the  anthracite 
and  the  organized  bituminous  worfeers  until  the  miners  and  operators 
could  come  to  an  agreement  on  the  wage  scale.  When  the  contro- 
versy in  1906  was  settled  the  contracts  made  in  the  bituminous  fields 
were  for  periods  of  two  years.  The  trouble  in  the  anthracite  region 
was  settled  by  a  renewal  of  the  award  of  the  Anthracite  Coal  Strike 
Commission  for  a  second  period  of  three  years,  or  until  March  31,1 909, 
and  as  both  miners  and  operators  have  shown  faithful  endeavor  to 
live  up  to  the  terms  of  the  agreement  there  was  no  suspension  of 
mining  operations  in  the  anthracite  region  in  1907  and  1908.  As, 
however,  the  agreements  in  the  bituminous  regions  were  made  for 
only  two  years,  or  until  March  31 ,  1908,  the  spring  of  last  year  recorded 
a  renewal  of  the  controversy  and  the  suspension  of  operations  in 
mines  of  the  organized  States  until  the  wage  scale  had  oeen  agreed 
upon,  but  while  the  suspension  was  fairly  general  there  were  not  so 
many  m^n  idle  as  in  1906,  nor  was  the  controversy  so  prolonged. 
The  general  depression  in  business  produced  an  unusual  supply  of 
labor  and  there  was  not  the  same  temptation  to  engage  in  a  serious 
struggle  as  might  have  been  the  case  if  business  were  active  and 
labor  in  great  demand.  It  is  a  pleasure  to  record  that  the  period  of 
idleness  was  for  the  most  part  peaceful  and  there  were  few  instances 
of  disorder.  An  exception  to  this  condition  is  to  be  noted  in  the 
strike  of  the  mine  workers  of  Alabama,  but  the  troubles  which  occurred 
in  that  State  were  not  coincident  with  the  general  suspension.  The 
strike  in  Alabama  was  precipitated  by  an  effort  on  the  part  of  the 
United  Mine  Workers  to  strengthen  the  organization  in  that  State, 
and  the  strike  was  called  on  June  30, 1908,  for  the  purpose  of  securing 
recognition  of  the  union,  as  since  the  unsuccessful  stnke  of  1904  the 
mines  have  been  operated  practicallv  on  the  open-shop  basis.  This 
strike  was  ill  considered,  was  attended  by  considerable  rioting  and 
bloodshed,  and  did  not  attain  the  object  desired. 

The  total  number  of  bituminous  mine  workers  idle  because  of 
strikes  or  suspensions  in  1908  was  145,145,  out  of  a  total  of  516,264 
men  employed.  The  average  time  lost  was  38  days  for  each  man, 
and  the  total  working  time  lost  was  5,449,938  days.  The  time  lost 
was  equivalent  to  5.47  per  cent  of  the  total  time  made  by  all  of 
the  bituminous  workers,  out  it  is  doubtful  if  the  suspension  had  any 
material  effect  upon  the  production.  There  was  not  much  demand 
for  coal  at  the  time  the  suspension  took  place,  and  the  larger  con- 
sumers had  anticipated  the  period  of  idleness  and  had  stocked  up  with 
sufficient  coal  to  carry  them  over.  One  of  the  unfortunate  results 
of  these  biyearly  suspensions,  reported  from  the  operators  in  the 
Southwestern  States,  is  the  prejuaice  created  against  coal  as  a  fuel, 
causing  some  of  the  larger  consumers  to  turn  to  oil  instead,  as  it  is 
averred  that  oil  consumers  are  not  put  to  periodical  fluctuations  in 
supply  and  price  such  as  are  created  by  the  regularly  recurring  sus- 
pensions among  the  coal  mines. 
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The  statistics  of  labor  troubles  in  the  coal  mines  of  the  United 
States  in  1907  and  1908,  by  States,  are  presented  in  the  following 
tables: 

SlatiaHcs  of  labor  $trikes  in  the  coal  mine*  of  the  United  States  in  1907  and  1908. 


State  or  TefTitory. 


Oolanuio 
niinois.. 
Indiaiu. 
Iowa 

IS 

itueky 

Mtfylana 

Mlr^iipan 

Missouri 

Montana 

North  Dakota 

Ohio 

Oklahoma  (Indian  Territory) 

Oregon.... 

Pennsylvania 

1  WWTy»^WHH  .................. 

Texas 

Utah 

Washington 

West  Virginia 

Wyonalng 

Total  bituminous 


Number  of 
men  on 
strike. 


80 

1,185 
215 

5,256 

3,176 

1,621 
823 

1,325 

510 

265 

777 

30 

82 

6,367 

669 

25 

6,447 
284 
270 
148 
484 
617 

1,785 


1907. 


32,540 


Total  days 
lost. 


3,600 

35,835 

6,378 

35,191 

42,842 

8,265 

16,957 

53,916 

13,770 

1,325 

8,222 

600 

736 

110,324 

17,092 

225 

59,834 

4,725 

1,610 

592 

8,544 

9,749 

22,060 


462,392 


Average 

number  of 

days  lost 

per  man. 


46 
30 
30 

7 
13 

5 
18 
41 
27 

5 
11 
20 

9 
17 
26 

9 

9 
17 

6 

4 
18 
16 
12 


14 


1906. 


Number  of 
men  on 
strike. 


8,397 

4,037 

768 

47,456 
7,076 
6,248 

11,165 
1,002 


300 

6,360 

656 

104 

21,064 

6,029 


18,780 
349 
160 


226 

501 

4,658 


145,146 


Total  days 
lost. 


373,513 
387,841 

16,646 

1,737,611 

157,890 

121,087 

665,224 

26,941 


4,800 

355,138 

0,201 

1,620 

567,460 

398,251 


375,569 

11,441 

338 


67,800 
71,902 
00,676 


6,440,038 


Average 

number  of 

days  lost 

per  man. 


44 

06 
22 
37 
22 
23 
60 
27 


16 
66 
17 
16 
27 
67 


20 

33 

2 


300 

144 

21 


38 


A  summary  of  the  statistics  of  strikes  in  the  coal  mines  of  the 
United  States  since  1899  is  given  in  the  following  table: 

Summary  of  labor  strikes  in  the  coal  mines  of  the  United  States^  1899-1908. 


Year. 


1«D.. 
1901« 
10Q2.. 
10Q8« 
1904.. 
1906.. 
1906.. 
10Q7« 
1908« 


Number  of  rp.*., ^,_  J  .^I^!!!?®, 


men  on 
strike. 

A  VMM  1*  VI  AXUg 

days  lost. 

days  lost 

per  man. 

46,081 

2, 124, 154 

46 

131,973 

4,878,102 

37 

20,603 

733,802 

35 

200,452 

16,672,217 

83 

47,481 

1,341,031 

28 

77,661 

3,382,830 

44 

37,542 

706,735 

21 

372,343 

10,201,348 

5L6 

32,540 

462,302 

14* 

145, 145 

6,440,038 

38 

a  Bituminous  mines  only. 


COAIi  MINED  BY  MACHINES. 


Although,  in  sympathy  with  the  general  decrease  in  the  production 
of  bituminous  coal  m  1908,  there  was  a  decrease  also  in  the  quantity 
of  coal  mined  by  the  use  of  machines,  the  percentage  which  the 
machine-mined  tonnage  bore  to  the  total  and  the  increase  in  the  num- 
ber of  machines  employed  continued  the  growing  tendency  which 
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this  feature  of  the  bituminous  coal  mining  industry  has  shown  diuing 
the  last  decade.  In  spite  of  the  fact  that  the  production  of  bituminous 
coal  decreased  approximately^  62,000,000  short  tons,  as  compared 
with  1907,  the  number  of  mining  machines  in  use  increased  from 
11,144  in  1907  to  11,569  in  1908.  The  quantity  of  machine-mined 
coal,  however,  decreased  from  138,547,823  short  tons  to  123,183,334 
tons,  a  decrease  of  15,364,489  short  tons,  or  11.09  per  cent.  The 
percentage  of  the  machine-mined  product  to  the  total  production 
of  the  States  in  which  mining  machines  were  employea  increased 
from  35.71  in  1907  to  37.52  in  1908.  The  statistics  for  the  three  years 
preceduig  1908  show  a  considerable  increase  in  the  production  of 
coal  for  each  machine  in  use,  the  average  production  for  each  machine 
having  grown  from  10,258  short  tons  m  1904  to  11,258  tons  in  1905, 
11,638  tons  in  1906,  and  12,381  tons  in  1907.  Owing  to  the  de- 
creased production  and  the  fewer  nimiber  of  days  the  machines 
were  operated  in  1908,  notwithstanding  the  increase  in  the  number 
of  macnines,  the  average  output  for  each  machine  used  decUned  to 
10,648  tons.  Of  the  11,569  machines  reported  as  in  use  in  1908, 
6,380  were  pick  machines,  4,992  chain-breast,  and  197  long-wall.  In 
the  number  of  machines  in  use  and  in  the  quantity  or  machine- 
mined  tonnage,  as  in  the  total  production  of  bituminous  coal,  Penn- 
sylvania stands  at  the  head  with  44.1  per  cent  of  the  number  of 
machines  and  42.6  per  cent  of  the  machine-mined  product  for  1908. 
The  quantity  of  coal  mined  hy  machines  in  Pennsylvania  in  1907 
was  52,447,809  short  tons,  which  represented  44.76  per  cent  of  the 
total  production  of  bituminous  coal  in  the  State.  Ohio  ranked 
first  in  the  percentage  of  coal  mined  by  machinery,  with  19,799,140 
short  tons  of  machine-mined  product  in  1908,  or  75.37  per  cent  of  the 
total  output.  Ohio  ranks  fourth  among  the  coal-producing  States, 
but  second  in  the  quantity  of  coal  mined  by  machines.  West  Vir- 
ginia ranks  third  among  the  producing  States  and  third  also  in  the 
machine-mined  tonnage,  with  a  toal  of  16,653,174  short  tons,  or 
39.75  per  cent  of  the  total  output  of  the  State  in  1908.  Illinois, 
second  in  producing  importance,  is  fourth  in  the  quantity  of  machine- 
mined  coal,  having  in  1908  a  machine-mined  output  of  15,045,004 
short  tons,  or  31.57  per  cent  of  the  total.  Kentucky  ranks  second 
in  the  percentage  of  machine-mined  coal  to  the  total  product,  some- 
what over  half  of  the  total  output  of  the  State  being  machine-mined. 
The  statistics  in  regard  to  the  coal  mined  by  machines  during  the 
last  five  years  are  shown  in  the  following  table,  together  with  the 
number  of  machines  used  in  each  State,  the  number  of  tons  mined 
by  machines,  the  total  production  of  the  States  in  which  machines 
were  used,  and  the  percentage  of  the  machine-mined  product  to  the 
total  of  those  States: 
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In  the  following  table  are  shown  the  number  and  kinds  of  machines 
in  use  in  each  State  in  1907  and  ld08: 

.Vum6<T  and  binib  o/  madtinti  in  mm  in  1907  and  1908,  by  Stala  and  TrrriUirUi. 


IW7. 

■«.. 

state  at  Terrltary. 

Pick. 

ChBiu 

breast. 

ia 

Total. 

Pick. 

Chain 
breast. 

» 

,-.^. 

lUh.™. 

i 

42 
308 
206 

3 

1 

28" 

197 

'1 

33 

708 
43 

62 
88 

1,328 
4,B« 

142 

878 
140 

SIB 
85 
83 

■iij- 

e 

338 
Z0» 

3 

si' 

it 

i 

S2 

f 

1,213 

o' 

...J. 

1,203 
1, 850 

s 

8 

10« 

S,S72 

10 

26 

1,343 

ofchtoiiiw  ( todiii  f^ii^iVJ ::::::: : 

m 

71 

817 
45 

S63 
33 

63 

1,G33 

8W 
40 

78 

i.sy 

8,217 

4,6K 

!6S 

•'■•'" 

6,380 

1,902 

1»7 

•■■■» 

The  statistics  relating  to  the  use  of  mining  machines  were  first 
collected  by  the  Survey  For  the  year  1896.  The  inquiries  at  that  time 
asked  also  for  reports  on  the  number  of  machines  in  use  and  the  quan- 
tity ot  coal  won  by  them  in  1891,  five  years  previous.  From  the 
returns  to  the  Survey  since  1896,  the  results  of  which  in  detail  have 
been  published  in  the  preceding  volumes  of  Mineral  Resources,  the 
following  table  has  been  prepared,  showing  the  development  in  the 
mechanical  mining  of  bituminous  coal  since  1891 : 


Prodaetion  of  coal  hy 


inthe  United  StaU»  tince  1S9] ,  in  thort  torn. 


"- 

Number  of 
Inuw. 

Total  ton- 

prodwUon 

545 
1,448 
1,956 

1:^ 

31907 
4,341 

11,56a 

20 

82 

52 

27 

■™ 

11 

11 
i: 

52 
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In  the  following  table  is  presented  a  statement  of  the  average  pro- 
duction per  man  in  the  years  1907  and  1908,  by  States,  and  the  average 
daily  production  per  man  compared  with  the  quantity  and  percentage 
of  the  coal  minea  by  machines  in  the  two  years.  As  a  usual  thing 
where  there  has  been  an  increase  in  the  percentage  of  machine-mined 
coal,  there  has  been  and  should  be  an  increase  in  the  daily  production 

{>er  man  employed,  but  it  is  not  always  the  case.  In  Pennsylvania, 
or  instance,  the  percentage  of  machine-mined  coal  to  the  total 
increased  from  40.48  in  1907  to  44.76  in  1908,  while  the  average  daily 
production  per  man  decreased  from  3.61  to  3.51  tons.  West  Vu'ginia's 
percentage  of  machine-mined  coal  to  the  total  increased  from 
36.65  to  39.75,  and  the  daily  production  per  man  from  3.54 
to  3.98  tons.  Ohio  decreased  m  the  percentage  of  machine-mined 
coal  and  also  in  the  average  daily  production  per  man.  On  adcount 
of  the  diversified  character  of  the  mining  operations  in  the  diflferent 
States,  it  is  practically  impossible  to  draw  conclusions  from  these 
statistics  which  would  in  any  way  indicate  the  eflFect  upon  the  pro- 
ductive efficiency  of  the  employees. 

Average  production  per  man  compared  with  production  by  machines  in  1907  and  1908,  by 

States  and  Territories j  in  short  tons. 


State  or  Territory. 


Alabama 

Arkuisas 

Colorado 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Maryland 

Michigan 

Missouri 

Montana 

New  Mexico 

North  Dakoto 

Ohio 

Oklahoma  (Indian  Territory). 
Pennsylvania: 

Anthracite 

Bittuninous 

Tennessee 

Texas 

Utah 

Virginia 

Washington 

West  Virginia 

Wyoming 


Average  tonnage. 


Per  yetf . 


1907. 


666.3 
525.2 
758.6 
782.6 
665.3 
486.0 
588.7 
633.6 
940.9 
511.3 
473.2 
737. 4 
885.2 
618.8 
686.3 
433.8 

511.9 
919.5 
565.1 
389.9 
884.1 
706.3 
619.1 
814.7 
941.0 


1908. 


604.5 


389.4 
663.4 
700.5 
670.0 
447.0 
448.8 
602.9 
720.0 
432.1 
369.1 
610.4 
715.8 
508.3 
554.2 
340.8 

478.1 
706.1 
524.8 
430.8 
603.2 
686.1 
551.6 
736.8 
793.9 


Per  day. 


1907. 


2.76 
2.76 
2.94 
3.59 
3.38 
2.11 
2.62 
3.02 
3.58 
2.19 
2.21 
2.75 
3.29 
2.78 
3.45 
2.01 

2.33 
3.61 
2.44 
1.61 
3.43 
2.93 
2.27 
3.54 
3.42 


1908. 


2.72 
2.68 
3.13 
3.79 
3.85 
2.09 
2.48 
3.24 
3.27 


2. 
2. 
2. 
3. 
2. 


09 
18 
73 
63 
81 


3.44 
1.98 

2.39 
3.51 
2.51 
1.70 
3.06 
3.43 
2,73 
3.96 
3. 66 


Production  by  machines. 


Total  tonnage  by 
machines. 


1907. 


1,782,048 


1,689,517 

15, 134, 401 

5,310,607 

108,022 

35,317 

5,504,262 

479, 110 

606,718 

486,882 

984,368 

11,615 

136,700 

24,843,616 

24,331 


1906. 


1,783,516 


1,666,602 

15,045,004 

5,294,092 

71,463 

133,248 

5,252,753 

208,134 

535,643 

479,850 

713,217 

30,600 

104,884 

19,799,140 

31,352 


Per  cent  of  ma> 

chine  coal  to 

state  total. 


1907. 


12.37 


60,771,157 

874,925 

36,100 

1,800 

788,793 


17,627,925 
1,328,709 


52,447,809 

787,502 

15,000 


1,035,832 

20,000 

16,653.174 

1,072,619 


15.66 

29.49 

37.97 

1.43 

.48 
51.19 
&66 
29.80 
12.18 
48.81 

.44 
39.31 
77.29 

.67 


4a  48 

12.85 

2.19 

.09 

16.74 


36.65 
21.25 


1906. 


15.37 


17.32 
31.57 
42.00 

1.00 

2.13 
61.27 

4.76 
20.18 
14.47 
37.14 

1.24 
32.70 
75.37 

1.06 


44.76 

12.70 

.70 


24.32 

.66 

30.75 

10.54 


COAL-MINING  ACCIDENTS. 

The  death  roll  in  the  coal  mines  of  the  United  States  in  1908  was 
smaller  than  that  of  1907,  but  with  the  exception  of  1907  it  was  the 
largest  in  the  history  of  the  industry,  while  in  the  number  of  men 
injured  the  record  for  1908  exceedea  that  of  even  1907.  The  total 
number  of  deaths  from  accidents  in  the  coal  mines  of  the  United 
States  in  1908  was  2,450,  as  compared  with  3,125  in  1907,  a  decrease 
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of  675.    The  number  of  nonfatal  accidents  increased  from  5,316  to 
6,772. 

The  statistics  relating  to  accidents  in  the  coal  mines  are  not  col- 
lected directly  by  the  Geological  Survey,  and  the  compilation  con- 
tained in  this  report  has  been  prepared  from  statements  received 
through  the  courtesy  of  the  state  or  territory  mine  inspectors  or 
other  officials  by  whom  data  concerning  accidents  and  their  causes 
and  effects  are  collected.     In  a  number  of  States  where  coal  is 

{)roduced  there  are  no  officials  chained  with  these  duties,  and  in  a 
ew  instances  no  replies  have  been  received  to  the  inquiries  from  this 
office.  Among  the  States  where  no  statistics  of  mine  accidents  are 
collected  are  California,  Georgia,  Oregon,  Texas,  and  Virginia,  and 
anjr  statement  concerning  the  accidents  in  the  coal  mines  of  the 
United  States  is  necessamy  incomplete  to  this  extent.  The  States 
from  which  the  accidents  are  reported,  however,  contribute  over  98 
per  cent  of  the  total  production  of  coal,  and  it  may  be  considered 
that  the  accidents  reported  are  within  3  per  cent  of  the  total.  The 
decrease  in  the  number  of  fatal  accidents  m  1908  was  in  those  due  to 
gas  and  dust  explosions,  and  to  accidents  resulting  from  powder  ex- 
plosions and  wmdy  shots.  In  the  winter  of  1907  there  was  an 
epidemic  of  gas  and  dust  explosions  in  the  bituminous  coal  mines, 
and  of  the  947  men  killed  by  this  cause,  903  were  bituminous  mine 
workers.  West  Virginia  was  the  chief  sufferer,  with  a  total  of  484 
men  killed  by  dust  or  ^as  explosions,  and  most  of  these  were  at  the 
disaster  which  wrecked  the  Monongah  mines  Nos.  6  and  8  of  the 
Fairmont  Coal  Company.  The  deaths  due  to  dust  and  gas  explo- 
sions in  the  bituminous  coal  mines  of  Pennsylvania  in  1907  numbered 
276,  most  of  the  men  killed  being  victims  of  two  explosions,  one  at 
the  Naomi  mine  of  the  Naomi  Coal  Company,  near  Pittsburg,  and 
the  other  at  the  Darr  mine  of  the  Pittsburg  Coal  Company,  on  Jacobs 
Creek.  Alabama  contributed  62  victims,  of  whom  56  were  killed  in 
the  explosion  of  mine  No.  1  of  the  Yolande  Coal  and  Coke  Company, 
at  Yolande.  All  of  these  occurred  in  December,  and  while  there  was 
a  smaller  number  of  explosions  in  1908  than  in  1907.  there  were  3 
disasters  which  together  caused  75  per  cent  of  the  deatns  due  to  mine 
explosions.  The  most  serious  of  these  was  the  explosion  at  the 
Marianna  mine  of  the  Pittsburg-Buffalo  Company,  m  Washington 
County,  Pa.,  which  occurred  on  November  28,  and  in  which  the 
number  of  lives  lost  is  said  to  have  been  138.  Next  to  this  in  the 
number  of  victims  was  the  double  explosion  at  the  Hanna  mine  No.  1, 
of  the  Union  Pacific  Coal  Company,  at  Cheyenne,  Wyo.,  the  result 
of  which  was  a  total  of  59  deatns.  The  third  disaster,  according  to 
the  number  of  victims,  was  at  the  Lick  Branch  Colliery  of  the  Poca- 
hontas Consohdated  Collieries  Company,  near  Bluefield,  W.  Va.,  on 
March  12.  Of  the  2,450  men  killed  m  1908,  678  were  in  the  anthracite 
mines  of  Pennsylvania  and  1,772  were  bituminous  mine  workers.  Of 
the  6,772  injured,  1,170  were  anthracite  workers  and  5,602  were 
employed  in  the  bituminous  mines. 

For  the  figures  from  which  the  statistics  of  mine  accidents  have 
been  prepared  acknowledgments  are  due  to  the  following  officials: 
ilr.  Edward  Flynn,  chief  mine  inspector,  Alabama;  Mr.  R.  A.  Young, 
state  mine  inspector,  Arkansas;  Mr.  John  D.  Jones,  state  coal  mine 
inspector,  Colorado ;  Mr.  David  Ross,  secretary  of  the  bureau  of  labor 
statistics,  Illinois ;  Mr.  James  Epperson,  state  mine  inspector,  Indiana ; 
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Mr.  John  Vernon,  Mr.  R.  T.  Rhys,  and  Mr.  Edward  Sweeney,  in- 
spectors of  the  first,  second,  and  third  mining  districts  of  Iowa;  Mr. 
Frank  GUday,  state  mine  inspector,  Kansas;  Mr.  C.  J.  Norwood,  chief 
inspector  of  mines,  KentucKy;  Mr.  John  H.  Donahue,  state  mine 
inspector,  Maryland ;  Mr.  M.  J.  McLeod,  commissioner  of  labor,  Michi- 

fan;  Mr.  J.  W.  Marstellar,  secretary  bureau  of  mines,  Missouri;  Mr. 
.  B.  McDennott,  state  mine  inspector,  Montana;  Mr.  J.  E.  Sheridan, 
United  States  mine  inspector,  New  Mexico;  Mr.  T.  R.  Atkinson,  state 
mine  inspector.  North  Dakota;  Mr.  George  Harrison,  state  mine  in- 
spector, Ohio;  Mr.  P.  Hanraty,  chief  inspector  of  mines,  Oklahoma; 
Mr.  James  E.  Roderick,  chief  department  of  mines,  Pennsylvania; 
Mr.  R.  A.  Shiflett,  chief  bureau  of  mines,  Tennessee;  Mr.  J.  E.  Pettit, 
state  coal  mine  inspector,  Utah;  Mr.  D.  C.  Botting,  state  mine  in- 
spector, Washington;  and  Mr.  John  Laing,  chief  department  of  mines, 
West  Virginia. 

In  the  18  States  and  Territories  from  which  reports  were  received 
in  1907  there  were  3,125  men  killed  and  5,316  injured,  the  death 
rate  per  thousand  employees  being  4.86  and  the  number  of  tons  mined 
for  each  life  lost  145,471.  In  1908,  with  a  death  roll  of  2,450  re- 
ported from  22  States  and  Territories,  the  death  rate  per  thousand 
employees  was  3.6,  and  the  number  oiF  tons  mined  for  each  life  lost 
was  167,545.  The  State  in  which  the  lowest  death  rate  per  thousand 
employees  was  reported  in  1907  and  1908  was  Missouri,  being  0.95 
in  1907  and  1.11  in  1908.  Michigan  ranks  second  on  the  roll  of 
honor  in  both  years,  with  1.76  men  killed  per  thousand  of  employees 
in  1907  and  1.18  in  1908.  Michigan  ranks  first  in  the  number  of  tons 
mined  for  each  life  lost,  with  a  total  of  367,004 ;  Maryland  second,  with 
347,019;  and  Missouri  third,  with  331,732.  Iowa  and  Kansas  were 
close  rivals  for  third  place  per  thousand  of  employees,  the  former 
having  1.93  and  the  latter  1.94.  Wyoming  reported  the  largest  death 
rate  in  1908 — 11.71  per  thousan(f— while  Oklahoma  reported  the 
fewest  number  of  tons  mined  for  each  life  lost.  New  Mexico  came 
second  in  the  death  rate  per  thousand,  with  6.67 ;  Montana  third,  with 
6.36;  North  Dakota  fourth,  with  6.34;  and  Oklahoma  fifth,  with  6.04; 
and  it  will  be  noted  that  four  of  these  are  in  the  Rocky  Mountain 
region,  the  fifth,  Oklahoma,  being  also  west  of  the  Mississippi  River. 
The  two  States  east  of  the  Mississippi  which  showed  the  largest  death 
rat«  were  Alabama,  with  5.63,  and  West  Virginia,  with  5.5. 

Attention  has  been  called  in  previous  reports  to  the  popular  error 
that  most  of  the  deaths  in  coal  mines  are  caused  by  explosions. 
This  impression  is  due  to  the  prominence  given  by  the  press  to  such 
disasters,  and  yet  notwithstanaing  the  large  number  of  fatalities  from 
this  cause  in  1907,  the  number  or  deaths  from  falls  of  roof  or  of  coal 
was  greater  than  from  any  other  cause.  In  1907  there  were  947  men 
killed  and  343  injured  by  explosions  of  gas  or  dust,  while  1,122  were 
killed  and  2,141  mjured  by  falls  of  roof  or  coal.  In  1908  there  were 
396  fatalities  due  to  gas  and  dust  explosions,  while  326  men  were 
injured  through  such  accidents.  There  were  1,080  men  killed  and 
2,591  injured  oy  falls  of  roof.  Hiunanity,  however,  is  not  shocked 
by  the  number  of  deaths  and  injuries  due  to  the  coal  and  rock  falls 
in  the  mine.  These  usually  occur  singly  and  are  not  included  in  the 
press  dispatches,  not  being  known  outside  of  the  immediate  locality 
m  which  the  accident  occinrs,  and  while  more  deaths  or  injuries  are 
due  to  this  one  cause  than  to  any  other,  it  must  also  be  stated  that 
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in  the  majority  of  cases  the  accidents  could  have  been  prevented  if 
the  mine  workers  had  been  careful  of  their  safety.  In  most  cases 
the  falls  are  due  to  the  failure  to  timber  the  working  places  or  to 
the  improper  setting  of  the  timbers. 

The  number  of  men  killed  and  injured,  the  death  rate  per  thousand 
of  employees,  and  the  number  of  tons  ox  coal  mined  for  each  life  lost 
in  the  several  States  and  Territories  from  which  reports  were  received 
in  1907  and  1908  are  shown  in  the  following  tables: 

Fatal  and  nonfatal  aiQMent»  in  coal  mines  of  the  United  States  in  1907 ^  by  States  and 

Territories. 


state  or  Territory. 


Alaboms 

Arkansas 

ColorAdo 

niiiiois 

Indiana 

Iowa 

Kansas 

Kentucky 

Mkshlsan 

Missouri 

Montana 

NewMexk» 

Ohio 

Oklahoma  (Indian  Territory) 

Pttmsylvania: 

Anthracite 

Bituminous 

Utah 

Washincton 

West  Virginia 

• 


Number  of 
men  killed. 


154 

a  10 
09 

172 
53 
41 
32 
32 
7 
8 
12 
34 

153 
33 

708 

806 

6 

36 

729 


3,125 


Number  of 
men  in- 
jured. 


85 

a6 

138 

596 

451 

68 

48 

86 

47 

23 

52 

"662 
56 

1,369 

1,207 

82 

95 

245 


5,316 


Death  rate 

per  1,000 

employees. 


7.20 
1.97 
6.96 
2.62 
2.52 
2.63 
2.57 
1.89 
1.76 
.95 
4.39 
11.45 
3.27 
3.93 

4.23 
4.94 
2.72 
6.06 
12.35 


4.86 


Number  of 

tons  mined 

for  each 

life  lost. 


Short  tons. 

92,535 
133,522 
106,992 
296,356 
263,881 
184,740 
228,827 
336,035 
290,837 
499,742 
168,071 

77,322 
210,061 
110,384 

120,010 
186,281 
324,601 
102,237 
65,960 


145,471 


a  For  6  months  only. 

Faial  and  nonfatal  accidents  in  coal  mines  of  the  United  States  in  1908,  by  States  and 

Territories. 


state  or  Territory. 


Colorado 

UUnoisa 

Indiana 

Iowa 

EentnckT 

Maryland* 

Mkdiigan 

MisKmri 

Montana 

New  Mexico... 
North  Dakoto.. 

Ohio 

Okiahoma« 

Pennsylvania: 

AnthnM*ite. 

Bttomlnoas 

Tenneasee 

Utah 

Wadiington 

West  Virginia.. 
Wyomingti. 


Number 
of  men 
kiUed. 


108 
14 
61 

183 
45 
31 
27 
39 
12 
5 
10 
20 
23 
4 

113 
44 

678 
572 

34 
8 

25 
313 

81 


2,450 


Number 
of  men 
Injured. 


(*) 


58 

43 

115 

819 

830 

90 

70 

127 

96 

101 

36 

58 

4 
598 
128 


1,170 

1,019 

195 

128 

79 

942 

66 


6,772 


Death  rate 

per  1,000 

employees. 


Number 

of  tons 

mined  for 

each  life 

lost 


5 
2 
4 

2 
2 

1. 
1 
2 
2 
1 
1 


63 
62 
20 
58 
45 
93 
94 
29 
00 
18 
11 
6  36 
6  67 
6  34 
2  38 
6  04 


3 
3 
2 
3 
4. 
5 


89 
45 
88 
00 
56 
50 


11.71 


Short  tont. 
107,460 
148,454 
157,950 
260,248 
273,664 
231,010 
231,315 
262,732 
'347,019 
367,004 
331,732 

96,010 
107,302 

80,186 
232,484 

61,928 

122,815 
204,859 
182,329 
230,849 
120.998 
133.859 
67,777 


3.60 


167,545 


o  Fiscal  year. 


b  Not  reported. 
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4,083,800  short  tons,  were  recovered  by  the  washing  of  cuhn,  against 
4,301,082  long  tons,  or  4,817,212  short  tons,  in  1907.  The  quantity 
of  coal  recovered  by  the  anthracite  washeries  is  not  included  in  the 
following  table,  which  shows  the  quantity  of  bituminous  coal  washed 
at  the  mines  in  1907  and  1908: 

Bituminous  coal  washed  at  the  mines  in  1907,  with  quantity  of  washed  coal  and  of  refuse 

obtained  from  it,  by  States  and  Terntories,  in  short  t(ms. 

1907'. 


State  or  Territory. 


Alabama 

Arkansas 

Colorado 

Georgia 

Illinois 

Indiana 

Kentucky 

Maryland 

Missouri 

Montana 

New  Mexico 

Ohio 

Oklahoma  (Indian  Territory) 

Oregon 

Pennsylvania 

Tennessee 

Virginia 

Washington 

West  Virginia 


Number 

Quantity 

Quantity 

of  jigs  or 

of  coal 

of  coal 

washers. 
S2 

washed. 

obtained. 
•  3,750,418 

4,193,545 

4 

92,848 

09,636 

4 

39,655 

26,372 

6 

147,683 

136,031 

181 

2,988,386 

2,465,767 

4 

23,825 

21,659 

6 

99,763 

88,678 

1 

10,640 

9,856 

4 

103,181 

72,227 

31 

338,869 

253,060 

3 

306,292 

287,785 

17 

140,460 

107,246 

14 

92,710 

80,871 

1 

36,936 

18,928 

280 

2,705,619 

2,475,956 

10 

604,557 

543,333 

7 

33,886 

29,386 

40 

799,015 

644,501 

8 

223,744 

187,806 

712 

12,981,514 

11,269,518 

Quantity 
of  refuse. 


443,127 
23,212 
13,283 
11,652 

622,619 
2,166 
11,085 
784 
30,-954 
85,800 
18,507 
33,214 
11,839 
18,006 

229,563 

61,224 

4,500 

154,514 
35,936 


1,711,996 


1908. 


Alabama. 
Arlcansas. 
Colorado. 
Qeorgia. . 
Illinois... 


Indiana 

Kentucky... 
Maryland . . . 

Missouri 

Montana 

New  Mexico. 
Ohio 


51 
4 
4 
3 

201 
4 
6 


2,902,815 

57,450 

449,320 

79,000 

3,768,112 
29,120 
81,807 


Oklahoma 

Oregon 

Pennsylvania. 

Tennessee 

Virginia 

Washington... 
West  Virginia. 


4 

35 

12 

16 

6 

1 

275 

8 

4 

41 

7 


74,104 
286,517 
450,114 
205.588 

64,812 

50,400 

3,561,222 

278,928 

30,872 

1,098,879 

191,328 


2,614,954 

43,670 

336,123 

71,452 

3,202,264 
26,473 
72,798 


55,576 
214,729 
384,778 
180,890 

58,252 

35,413 

3.254,661 

258.477 

29,745 
850,942 
170.241 


287,861 
13,780 

113,197 
7.548 

565,848 
2,647 
9,090 


18.528 
71,788 
65,336 
24,608 
6,560 
14,987 

306,561 

20,451 

1,127 

238,937 
21,087 


682  13,660,478  i  11,870,438  j   1,790,040 


PRICES- 


The  following  tables  show  the  fluctuations  in  the  average  prices 
prevailing  in  each  State  since  1904  and  also  the  average  prices  for 
the  total  production  of  anthracite  and  bituminous  coal  in  the  United 
States  since  1880.  These  averages  are  obtained  by  dividing  the 
total  product,  including  colliery  consumption,  into  the  total  value. 
From  these  tables  it  appears  that  the  hignest  average  prices  for  both 
anthracite  and  bitununous  coal  were  in  1903  the  highest  in  any  year 
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since  1880.  There  was  a  general  increase  in  prices  in  1907,  that 
year  recording  the  highest  averages  subsequent  to  ]r903,  when  values 
were  abnormsJly  high  as  a  result  of  the  long  strike  in  the  anthracite 
region.  Considering  the  depressed  conditions  and  thp  decreased 
production  in  the  bituminous  regions  in  1908.  the  values  were  sur- 
prisingly well  maintained,  the  average  price  ror  bituminous  coal  in 
1908  being  $1.12,  against  $1.14  in  1907.  In  some  of  the  Western 
States,  notably  Utah,  Washington,  and  Wyoming,  higher  prices 
prevailed  in  1908  than  in  1907. 

Average  price  per  $hort  ton  for  coal  at  the  mines  since  1904  ^  by  States  and  Territories. 


State  or  Territory. 


AlabttDk. 


CaUibraia. 
Colorado.. 
Oeofgia... 
Idaho.... 
Ullsob... 
Indiana.. 
Iowa 


Koitucky 

Maryland 

Michigan 

Missouri 

Montana 

New  Mexico 

North  Carolina 

North  Dakota 

Ohio 

OUahoma  (Indian  Territory). 

Oregon 

Pennsylvania  bituminous 

Tennessee. ................... 


Utah 

Vfrsinia 

Wsshington.. 
WestV&s^nia. 
Wyoming 


Total  bitominoQS.. 
PannsylTania  anthracite. 

General  average. . . 


1904. 


SI. 20 
1.54 

0  4.74 
1.31 

M.22 

C3.95 
1.10 
1.11 
1.61 
1.52 
1.04 
1.19 
1.81 
1.63 
1.61 
1.31 

(«) 
1.43 
1.09 
1.82 
2.18 

.96 
1.18 
1.66 
1.30 

.86 
1.63 

.88 
1.30 


10 
90 


1905. 


SI.  21 
1.49 

0  4.97 
1.22 

M.29 

C3.03 
1.06 
1.05 
1.56 
1.46 
.99 


14 
71 
58 
72 


1.33 

(«) 
1.34 
1.04 
1.76 
2.58 

.96 
1.14 
1.64 
1.35 

.88 
1.79 

.86 
1.31 


1.06 
1.83 


1906. 


SI.  34 
1.61 

02.55 
1.26 
1.28 

e3.93 
1.08 
1.06 
1.60 
1.49 
1.02 
1.19 
1.80 
1.63 
1.77 
1.34 


1.54 
1.09 
1.92 
2.66 
1.00 
1.22 
1.66 
1.36 

.98 
1.80 

.95 
1.31 


1.11 
1.85 


1907. 


11.29 
1.68 

0  3.81 
1.40 
1.38 

d4.10 


07 
06 
62 
52 
06 
20 
80 
64 
94 


1.46 


1.61 
1.10 
2.04 
2.34 
1.04 
1.25 
1.69 
1.52 
1.02 
2.09 
.99 
1.56 


1.14 
1.91 


1.26 


1.21 


1.24 


I 


1.28 


1906. 


S1.26 
1.68 

a  3. 19 
1.41 
1.38 
4.02 
1.05 
1.06 
1.63 
1.49 
1.01 
1.17 
1.81 
1.64 
1.96 
1.37 


1.63 


1. 
2. 
2. 
1. 
1. 
1. 
1. 


,06 
.03 
74 
.01 
15 
.80 
.69 
.91 

2.21 
.95 

1.62 


1.12 
1.90 


1.28 


•  Includes  Alaska. 

*  Includes  North  Carolina. 
<^  Includes  Nebraska. 


^  Includes  Nebraska  and  Nevada. 
<  Included  in  Georgia. 


Average  price  per  short  ton  of  coal  in  the  United  Stales  for  29  years. 


Year. 

Anthracite. 

Bituminous. 

Year. 

Anthracite. 

Bituminous. 

iJWO 

11.47 
2.01 
2.01 
2.01 
1.79 
2.00 
1.95 
2.01 
1.91 
1.44 
1.43 
1.46 
1.57 
1.50 
1.51 

SI.  25 
1.12 
1.12 
1.07 

.94 
1.13 
1.05 
1.11 
1.00 

.99 

.99 
.99 
.96 
.91 

1895 

SI.  41 
1.50 
1.51 
1.41 
1.46 
1.49 
1.67 
1.84 
2.04 
1.90 
1.83 
1.85 
1.91 
1.90 

SO.  86 

U81 

1896 

83 

Mwa 

1897 

.81 

MW3 

1898 

.80 

1884 

1899 

87 

1685 

1900 

1  04 

^mf^           . 

1901 

1  05 

18B7 

1902 

1.12 

iflW 

1903 

1  24 

iflW     .       . 

1904 

1  10 

mo 

1905 

1  06 

1601 

1906 

1  11 

Iff?   . 

1907 

1  14 

t6n    ...    ~ 

1908 

•1  12 

^m^ .     .  .    ., 
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IMPORTS  AND  EXPORTS. 

The  following  tables  have  been  compiled  from  official  returns  to 
the  Bureau  of  Statistics  of  the  Department  of  Commerce  and  Labor, 
and  show  the  imports  and  exports  of  coal  from  1904  to  1908,  inclu- 
sive. The  values  given  in  both  cases  are  considerably  higher  than 
the  average  ''spot  rates  by  which  the  values  of  the  domestic  pro- 
duction have  been  computed. 

The  tariff  from  1824  to  1843  was  6  cents  per  bushel,  or  $1.68  per 
long  ton;  from  1843  to  1846,  $1.75  per  ton;  1846  to  1857,  30  per  cent 
ad  valorem;  1857  to  1861,  24  per  cent  ad  valorem;  1861,  bituminous 
and  shale,  $1  per  ton;  all  other,  50  cents  per  ton;  1862  to  1864,  bitu- 
minous and  shale,  $1.10  per  ton;  all  other,  60  cents  per  ton;  1864  to 
1872,  bituminous  and  shale,  $1.25  per  ton;  all  other,  40  cents  per 
ton.  By  the  act  of  1872  the  tariff  on  bituminous  coal  and  shale  was 
made  75  cents  per  ton,  and  so  continued  until  the  act  of  Au^st,  1894, 
changed  it  to  40  cents  per  ton.  On  slack  or  culm  the  tariff  was  made 
40  cents  per  ton  by  the  act  of  1872 ;  was  changed  to  30  cents  per  ton  by 
the  act  or  March,  1883,  and  so  continued  untu  the  act  of  Au^st,  1894. 
changed  it  to  15  cents  per  ton.  The  tariff  act  of  1897  provided  that  all 
coals  which  contain  less  than  92  per  cent  fixed  carbon,  and  which  will 
pass  over  a  half-inch  screen,  shall  pay  a  duty  of  67  cents  per  ton.  Slack 
or  culm  was  not  changed  by  the  act  of  1897.  Tons  are  all  2,240  pounds. 
Anthracite  coal  has  been  free  of  duty  since  1870.  During  the  period 
from  June,  1854,  to  March,  1866,  the  reciprocity  treaty  was  m  force,  and 
coal  from  the  British  possessions  in  North  America  was  admitted  into 
the  United  States  duty  free.  A  special  act  of  Congress  placed  all  the 
coal  on  the  free  list  ror  one  year  from  January  1,  1903,  in  order  to 
reUeve  the  shortage  caused  by  the  anthracite  strike  of  1902. 

The  exports  consist  of  anthracite  and  bituminous  coal,  the  quantity 
of  bituminous  being  the  greater  in  the  last  few  years.  They  are  made 
principally  by  rail  over  the  international  bridges  and  by  lake  and  sea 
to  the  Canadian  provinces.  Exports  are  also  made  by  sea  to  the 
West  Indies,  to  Central  and  Soutn  America,  and  elsewhere. 

The  imports  are  principally  from  Australia  and  British  Columbia  to 
San  Francisco,  from  Great  Britain  to  the  Atlantic  and  Pacific  coasts, 
and  from  Nova  Scotia  to  Atlantic  coast  points. 

The  total  exports  of  coal  from  the  United  States  during  1908  were 
11,853,177  long  tons,  valued  at  $36,886,509,  of  which  2,752,358  long 
tons,  valued  at  $13,524,595,  were  anthracite,  and  9,100,819  long  tons, 
valued  at  $23,361,914,  were  bituminous  coal.  The  imports  of  anthra- 
cite amounted  in  1908  to  16,484  long  tons,  valued  at  $73,778,  and 
those  of  bituminous  coal  to  1,452,662  long  tons,  valued  at  $3,964,843. 
From  this  it  can  be  seen  that  the  imports  of  anthracite  coal  into  the 
United  States  are  relatively  of  no  importance.  Most  of  the  anthracite 
imported  is  to  San  Francisco  and  other  points  on  the  Pacific  coast, 
being  broight  in  principally  as  ballast  in  vessels  coming  for  outgoing 
cargoes.  The  prmcipal  increase  has  been  in  imports  of  bitummous 
coal  during  the  last  five  or  six  years.  This  has  been  due  to  the 
receipts  of  Nova  Scotian  coal  at  Everett,  Mass.,  that  fuel  being  used 
in  the  manufacture  of  coke  in  the  retort-oven  plant  of  the  New 
England  Gas  and  Coke  Company  at  that  place.  Compared  with  the 
domestic  production,  the  total  quantity  of  coal  imported  into  the 
United  States  is  of  little  conse<}uence,  having  for  years  averaged  less 
than  1  per  cent  of  the  production. 


OOAIi. 


61 


Coal  of  domestic  prodiuiUon  exported  from  the  United  States^  1904-1908,  in  long  tons. 


Year. 


1901 
1905 
1906 
1907 
1908 


Anthracite. 


Quantity. 


2,228,302 
2,229,983 
2,216,969 
2,698,072 
2,752,358 


Value. 


$11,077,470 
11,104,654 
10,896,200 
13,217,985 
13,524,595 


Bituminous  and  shale. 


Quantity. 


6,345,126 
6,959,265 
7,704,850 
10,448,676 
9,100,810 


Value. 


S17, 160,538 
17,867,964 
19,787,459 
26,972,906 
23,361,914 


Coal  imported  and  entered  for  consumption  in  the  United  States,  1904-1908,  in  long  tons. 


Year. 


1904 
1905 
1906 
1907 
1908 


Anthracite. 


Quantity. 


72,529 
34,241 
32,354 
9,897 
16,484 


Value. 


1220,664 

107,314 

105,161 

40,971 

73,778 


Bituminous  and  shale. 


Quantt^y. 


0  1,350,751 

0  1,611,002 

0  1,702,799 

2,103,711 

1,452,662 


Value. 


$3,805,469 
3,903,765 
4,102,355 
5,397,222 
o,vD4,o4o 


« Includes  579.204  tons  of  slack  or  culm  passing  i-inch  screen  imported  in  1904,  611,053  tons  imported  in 
1906,  and  659,486  tons  imported  in  1906. 

WORIiD'S  PRODUCTION  OF  COAIi. 

According  to  the  record  made  in  coal  production  by  the  several 
countries  or  the  world,  the  business  depression  of  1908  was  felt  more 
severely  in  the  United  States  than  elsewhere.  Production  fell  off  in 
Great  feritain,  but  not  to  such  an  extent  as  in  the  United  States; 
declined  slightly  in  Belgium;  increased  in  Germany,  France,  India, 
Canada,  and  New  South  Wales.  The  statistics  of  coal  production  in 
Russia  and  Austria-Hungary  in  1908  were  not  available  at  the  time 
of  writing  this  report.  Because  of  the  more  serious  effects  of  the 
depression  in  the  United  States  the  percentage  of  the  world's  supply 

E reduced  by  this  country  decreased  from  39.4  in  1907  to  35.6  in  1908. 
Q  the  following  table  is  presented  a  statement  of  the  coal  production 
in  the  principal  countries  of  the  world  in  the  years  nearest  to  that 
under  review  for  which  figures  are  obtainable.  For  the  sake  of  con- 
venience, the  quantities  are  expressed  in  the  measurement  customary 
in  each  country  and  are  reduced  for  comparison  to  short  tons  of  2,000 
pounds.  In  each  case  the  year  is  named  for  which  the  production  is 
given.  The  production  of  the  United  States  decreased  from  480,363,424 
short  tons  in  1907  to  415,842,698  short  tons  in  1908.  The  output  of 
Great  Britain  decreased  from  299,970,677  short  tons  in  1907  to 
292,887,144  tons  in  1908.  In  1907  the  production  of  the  United 
States  exceeded  that  of  Great  Britain  by  180,392,747  short  tons,  or 
60  per  cent.  In  1908  the  production  of  this  coimtry  exceeded  that 
of  Great  Britain  by  122,955,554  short  tons,  or  42  per  cent.  In  1907 
the  coal  production  of  the  United  States  exceeded  that  of  Germany 
by  253,589.819  short  tons,  or  over  100  per  cent,  while  in  1908  the 
excess  of  tne  United  States'  production  over  that  of  Germany  was 
178,535,725  short  tons,  or  75  per  cent. 

Attention  is  called  to  the  fact  that  98  per  cent  of  the  total  world's 
production  of  coal  comes  from  coimtries  lying  north  of  the  equator, 
the  countries  south  of  the  equator  producing  less  than  20,000,000  tons 
annually. 
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As  a  matter  of  historical  iDterest  the  following  table  giving  the 
statistics  of  the  production  of  coal  in  the  more  important  countries 
of  the  world  since  1868,  is  presented.  In  the  forty-one  years  covered 
by  this  table  the  percentage  of  the  total  contributed  by  the  United 
States  increased  from  less  than  15  per  cent  is  186S  to  nearly  40  per 
cent  in  1907,  but  decreased  to  35.6  per  cent  in  1908. 
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WbrUTa  production  of  coal,  by  countries,  1868-1908. 


United  States. 


Year. 


1868. 
1860. 
1870. 

1871. 
1872. 
1873. 
1874. 
1876. 

1876. 
1877. 
1878. 
1879. 
1880. 

1881. 
1882. 
1883. 
1884. 
1885. 

1886. 
1887. 
1888. 
1889. 
1890. 

1891. 
1892. 
1893. 
1894. 
1895. 

1896. 
1897. 
1898. 
1899. 
1900. 

1901. 
1902. 
1903. 
1904. 
1905. 

1906. 
1907. 
1906. 


Long  tons. 


29,341,036 
29,378,893 
29,496,054 

41,861,679 
45,940,535 
51,430,786 
46,969,571 
46,739,671 

47.671,429 
54,019,429 
61,728,214 
60,806,749 
63,822,830 

76,679,491 

92,456,419 

103,310,290 

107,281,742 

99,250,263 

101,500,381 
116,652,242 
132,731,837 
126,097,779 
140,866,931 

150,505,954 
160,115,242 
162,814,977 
152,447,791 
172,426,366 

171,416,390 
178,776,070 
196,407,382 
226,554,635 
240,789,310 

261,874,836 
289,277,178 
319,068,229 
314,121,784 
350,646,210 

369,783,284 
428,895,914 
371,288,123 


Short  tons. 


32,861,960 
32,904,360 
83,035,580 

46,885,080 
51,453,399 
57,602,480 
52,605,920 
52,348,320 

53,260,000 
60,501,760 
57,935,600 
68,105,799 
71,481,570 

85,881,030 
103,551,189 
115,707,625 
120,155,551 
111,160,296 

113,680,427 
130,650,611 
148,659,657 
141,229,513 
157,770,963 

168,566,669 
179,329,071 
182,352,774 
170,741,526 
193,117,530 

191,966,357 
200,229,199 
219,976,267 
253,741,192 
289,684,027 

293,299,816 
301,500,439 
357,356,416 
351,816,398 
392,722,635 

414,167,278 
480,363,424 
415,842,698 


Great  Britain. 


Long  tons.      Short  tons. 


103, 141, 157 
107,427,557 
110,431,192 

117,352,028 
123,497,316 
128,680,131 
126,590,106 
133,306,485 

134, 125, 166 
134,179,968 
132,612,063 
133,720,393 
146,969,409 

154,184,300 
156,499,977 
163,737,327 
160,757,779 
159,351,418 

167,518,482 
162,119,812 
169,935,219 
176,916,724 
181,614,288 

185,479,126 
181,786,871 
167,326,795 
188,277,525 
189,661,382 

195,361,280 
202,129,931 
202,054,516 
220,094,781 
225,181,300 

219,046,945 
227,095,042 
230,334,489 
232,428,272 
236,128,936 

251,067,628 
267,830,962 
261,508,379 


115,618,096 
120,3i8,864 
123,682,935 

131,434,271 
138,316,994 
1*4,121,747 
141,780,921 
149,303,263 

150,220,186 
150,281,564 
148,525,511 
149,766,840 
164,605,738 

172,686,416 
175,279,974 
183,385,806 
180,048,712 
178,473,588 

176,420,700 
181,574,189 
190,327,445 
198,146,731 
203,408,003 

207,736,621 
203,601,296 
184,044,890 
210,870,828 
212,320,725 

218,804,611 
226,385,523 
226,301,058 
248,506,156 
252,203,056 

245,332,578 
254,346,447 
257,974,605 
280,319,665 
284,484,406 

281,195,743 
299,970,677 
292,887,144 


Oermany. 


Metric  tons. 


32,879,123 
34,343,913 
34,003,004 

37,856,110 
42,324,467 
48,145,194 
46,658,145 
47,804,054 

49,550,461 
48,229,882 
50,519,899 
53,470,716 
50,118,035 

61,540,485 
65,378,211 
70,442,648 
72,113,820 
73,675,515 

73,682,584 
78,232,618 
81,980,083 
84,973,230 
89,290,834 

94,252,278 
92,544,050 
95,426,163 
98,805,702 
103,967,639 

112,471,106 
120,474,485 
130,928,490 
135,824,427 
149,651,000 

152,628,931 
150,438,810 
162,457,253 
160,450,583 
173,796,674 

201,715  074 
206,727,885 
216,283,474 


Short  tons. 


38,240,233 
37,884,184 
37,488,312 

41,738,361 
48,662,725 
50,875,076 
51,440,805 
52,703,970 

54,829,383 
53,173,445 
55,698,188 
58,951,484 
65,177,834 

67,848,385 
72,079,478 
77,683,019 
79,505,487 
81,227,255 

81,235,049 
84,046,481 
90,360,992 
93,640,500 
98,396,500 

103,913,130 
102,029,815 
105,207,334 
108,883,884 
114,581,318 

123,943,150 
132,762,882 
144,283,196 
149,719,766 
164,806,202 

168,217,063 
105,826,496 
179,078,890 
188,785,378 
191,578,074 

222,350,526 
226,773,605 
237,306,973 
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W0M9  production  of  coal,  by  countries^  1868-1908 — Continued. 


Year. 


uao, 

vm. 

1872. 
1873. 
1874. 
1875. 

1876. 

i8n. 

1878. 
1879. 
USD. 

1881. 
1882. 
1883. 
1884. 

18SS. 


1886. 
1887. 
1888. 
1886. 
1860. 

1861. 
18B2. 
1863. 
1864. 


1866. 
1867. 
1868. 


1600. 

1901. 
1602. 
1803. 
1904. 
19». 

1906. 
1907. 
1908. 


AustrlA-Hungary. 


Ifetric  tons. 


7,021,766 
7,663,043 
8,355,945 

8,437,401 

8,825,806 

10.104,760 

12.631,364 

13,062,738 

13,000,000 
13,500,000 
13,900,000 
14,500,000 
14,800,000 

15,304,813 
15,555,292 
17,047,961 
18,000,000 
20,435,463 

20,779,441 
21,879,172 
23,859,606 
25,328,417 
27,504,032 

28,823,240 
29,037,978 
90, 449, 904 
31,402,000 

32,654,777 

33,676,411 
35,858,000 
37,786,963 
38,739,000 
39,029,729 

41,202,902 
30,479,560 
40,628,785 
41.014,182 
42,994,240 

45,568,434 
48,180,840 


Short  tons. 


7,741,486 
8,448,505 
9,212,429 

9,302,235 

9,730,550 

11,140,508 

13,926,079 

14,395,137 

14,327,300 
14,883,750 
15,324,750 
15,986,250 
16,317,000 

16,873,556 
17,149,709 
18,795,377 
19,845,000 
22,530,098 

22,909,334 
24,121,787 
26,305,218 
27,924,580 
30,323,195 

31,777,622 
32,014,371 
33,570,358 
34,704,184 
35,985,564 

37,111,405 
39,515,516 
41,652,569 
42,690,378 
43,010,761 

45,417,950 
43,518,319 
44,772,921 
45,209,933 
47,392,551 

50,230,065 
53,109,750 


France. 


Metric  tons. 


13,330 
13,509; 
13, 179, 

13,240, 
16, 100 
17,479 
16,907 
16,956 

17,101 
16,804 
16,960 
17, 110 
19,361 

19,765 
20,603 
21,333 
20,023 
19,510 

19,909 
21,287 
22,602 
24,303 
26,083; 

26,024, 
26,178, 
25,660 
27,460 
28,019; 

29,189 
30,797 
32,366; 
32,863 
33,404; 

32,301 
30,196 
34,906, 
34,167 
35,336 

34,313 
36,930 
37,622, 


745 

788 

135 

m 

341 
913 
840 

448 
529 
916 
979 
564 

983 
704 
884 
514 
530 

894 
589 
894 
609 
118 

893 
701 
961 
187 
883 

900 


Short  tons. 


104 
000 
298 

757 
994 
418 
966 
442 

645 
250 

556 


14,697,230 
14,894,494 
14,530,716 

14,607,249 
17,751,102 
19,270,973 
18,640,974 
18,604,916 

18,854,346 
18,626,993 
18,609,410 
18,864,854 
21,346,124 

21,791,996 
22,715,584 
23,520,607 
22,075,924 
21,510,359 

21,950,658 
23,469,667 
24,919,691 
26,794,619 
28,766,638 

28,602,444 
28,862,018 
28,280,207 
30,273,609 
30,877,922 

32,167,270 
33,938,987 
35,656,426 
36,215,026 
36,811,536 

35,506,536 
83,286,146 
38,466,873 
37,663,349 
38,951,360 

87,823,931 
40,706,215 
41,471,343 


Belgliun. 


Metric  tons. 


12,296,589 
12,943,994 
13,697,118 

13,733,176 
15,658,948 
16,n8,401 
14,660,029 
15,011,331 

14,329,578 
13,669,077 
14,899,175 
15,447,292 
16,886,698 

16,873,951 
17,590,969 
18,177,754 
18,061,499 
17,437,603 

17,285,543 
18,378,624 
19,218,481 
19,869,980 
20,365,960 

19,675,644 
19,583,173 
19,410,519 
20,458,827 
20,460,604 

21,262,370 
21,534,629 
22,075,093 
21,917,740 
23,462,817 

22,213,410 
22, 877, 470 
23,796,680 
22,761,430 
21,844,200 

23,610,740 
23,824,469 
22,679,300 


Short  tons. 


13,659 
14,270 
15,101 

15,140, 
17,263, 
17,395, 
16,172 
16,549 

15,798 
15,070 
16,426 
17,030 
18,617 


18,603 
19,394; 
20,040, 
19,901 
19,224,957 


19,057 
20,262 
21,188 
21,906, 
22,453, 

21,602 
21,590; 
21,400 
22,555 
22,536; 

23,420, 
23,731 
24,326 
24, 159 
25,856, 

24,485 
25,217 
26,223 
25,069 
24,078 

26,026 
26,261 
24,999 


194 
753 
073 

827 
990 
687 
604 
992 

360 
157 
340 
640 
585 


531 
065 
974 
778 


311 
433 
875 
653 
471 

398 
448 
097 
867 
666 

112 
161 
762 
926 
024 

842 
836 

941 
924 
862 

119 
745 
392 
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WorltTa  production  of  coaly  by  countries ^  1868-1908 — Continued. 


Year. 


1868. 
1869. 
1870. 

1871. 
1872. 
1873. 
1874. 
1875. 

1876. 
1877. 
1878. 
1879. 
1880. 

1881. 
1882. 
1883. 
1884. 
1885. 

1886. 
1887. 
1888. 
1889. 
1890. 

1801. 
1892. 
1893. 
1894. 
1895. 

1896. 
1897. 
1898. 
1899. 
1900. 

1901. 
1902. 
1903. 
1904. 
1905. 

1906. 
1907. 
1908. 


RuBsla. 


Japan. 


Metric  tons. 


430,032 
579,419 
667,806 

772,371 
1,037,611 
1,154,618 
1,270,889 
1,673,753 

1,795,146 
1,760,276 
2,483,575 
2,874,790 
3,238,470 

3,439,787 
3,672,782 
3,916,105 
3,869,689 
4,207,905 

4,506,027 
4,464,174 
5,187,312 
6,215,677 
6,016,525 

6,233,020 
6,816,323 
7,535,000 
8,629,000 
9,079,138 

9,229,000 
11,207,475 
12,307,450 
13,562,810 
16,151,557 

16,269,800 

15,260,674 

17,818,000 

a  19, 318, 370 

a  17, 233, 871 

21,613,800 
a  26, 023, 344 


Short  tons. 


473 
638 
735 

851 
1,143 
1,272 
1,400 
1,844 

1,968 
1,939 
2,738 
3,169 
3,570 

3,792 
4,049 
4,317 
4,266 
4,639 

4,967 
4,921 
5,719 
6,852 
6,633 

6,871 
7,514 
8,307 
9,509 
10,005 

10,170 
12,360 
13.562 
15,730 
17,799 

17,934 
17,090 
19,640 
21,294 
18,996 

23,857 
28,685 


895 
510 
922 

153 
447 
389 
520 
476 

251 
824 
141 
456 
413 

365 
242 
606 
332 
215 

805 
752 
Oil 
674 
219 

906 
996 
337 
158 
210 

358 
638 
810 
346 
016 

201 
836 
781 
639 
896 

961 
532 


Metric  tons. 


1,021,000 
1,169,000 
1,314,000 

1,402,000 
1,785,000 
2,044,000 
2,435,000 
2,653,000 

3,230,000 
3,228,000 
3,360,000 
4.311,000 
4,849,000 

6,019,600 
5,647,751 
6.761,301 
6,716,831 
7,429,457 

o, V40, V3o 

9,701,682 

10,068,845 

10,772,240 

11,630,000 

12,980,103 
13,985,962 


Short  tons. 


1,125,142 
1,277,218 
1,448,028 

1,545,004 
1,967,070 
2,252,488 
2,683,370 
2,923,606 

3,560,460 
3,657,266 
3,691,700 
4,760,722 

O,o4i),  OVo 

5,531,698 
6,225,516 
7,572,667 
7,401,948 
8,187,262 

9,861,107 
10,691,264 
11,120,934 
11,874,240 
12,819,749 

14,307,968 
15,361,600 


Other  coun- 
tries. 


Short  tons. 


1,147,330 
1,104,563 
1,063,121 

1,114,248 
1,268,115 
1,502,516 
2,706,756 
2,639,104 

2,607,143 
2,821,155 
3,176,050 
3,362,606 
3,621,342 

5,185,974 
6,128,631 
6,929,841 
7,367,309 
7,670,507 

9,062,815 
10,399,273 
11,493,176 
12,618,299 
13,026,637 

14,744,329 
14,998,633 
15,783,609 
18,197,510 
19,428,643 

20,866,748 
22,074,093 
24,797,873 
26,811,285 
27,684,964 

30,565,923 
37,907,163 
37,562,430 
43,332,409 
45,478,314 

47,898,532 

51,930,700 

» 58, 276, 766 


Total. 


Short  tons. 


222,248,430 
230,444,213 
234,850,088 

261,061,424 
283,690,322 
303,181,376 
296,676,379 
308,479,177 

811,674,969 
317,198,648 
318,623,990 
835,237,908 
369,413,780 

392,663,253 
420,062,472 
450,990,397 
454,022,811 
447,783,802 

450,848,793 
481,412,743 
521,226,803 
531,797,039 
563,693,232 

587,554,583 
603.497,904 
682,638,296 
610,487,368 
644,177,076 

664,001,718 
697,216,515 
738,129,608 
801,076,021 
o40,  O4l,o4o 

870,711,044 
888,463,960 
972,195,531 
983,527,562 
1,034,166,604 

1,117,848,143 

1,218,837,677 

el,  167,941, 188 


Percent 

of  United 

States. 


14.79 
14.28 
14.07 

17.96 
1&14 
19.00 
17.61 
1&97 

17.09 
19.07 

iai9 

2a  32 
2a  62 

21.87 
24.58 
25.55 
26^37 
24.82 

25.22 
27.14 
2&52 
26.56 
27.99 

2&69 
9a  22 
31.30 
27.97 
29.98 

28.92 
26.72 
29.60 
31.63 
31.86 

33.69 
33.95 
3a76 
35l78 
37.98 

37.05 
39.43 
35.60 


a  These  flgures  also  include  the  nroduction  of  Finland. 

b  This  includes  the  output  of  Canada  (1908,  10,904,466  short  tons);  India  (1908,  14,301,991  short  tons): 
New  South  Wales  (1908, 10,244,668  short  tons);  Spain  (1907,  4,284,900  short  tons);  South  African  Repub- 
lic (1908.  3,374,216  short  tons);  New  Zealand  (1907,  2,050,730  tons);  Sweden  (1907,  336,574  tons);  Italy 
(1907,  499,493  tons):  Queensland  (1907,  1,079,936  tons);  also  that  of  Holland,  Natal,  Cape  Colony,  Ta»- 
mania,  Mexico,  and  Victoria;  and  of  (jhina,  Turkey,  Servia,  Portugal,  etc.,  (estimated/,  7,840,000  tons. 

c  Latest  ayaflable  figures  are  used  in  making  up  totals  for  1906. 
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COAIi    TRADE  REVIEW. 

It  has  been  the  practice  m  the  preparation  of  the  annual  report 
on  the  production  of  coal  to  include  reviews  of  the  coal  trade  in 
some  of  the  principal  cities,  and  this  custom  has  been  followed  in 
the  present  chapter.  These  reviews  have  been  contributed,  in  whole 
or  in  part,  by  secretaries  of  chambers  of  commerce  or  other  local 
authorities  familiar  with  the  coal  trade  of  their  respective  commimi- 
ties.  They  will  be  found  of  interest  as  reflecting  the  conditions 
which  have  influenced  the  markets  and  the  bearing  they  have  had 
upon  production.  Acknowledgment  for  the  services  rendered  is 
gratefully  made  and  recognition  by  name  is  given  for  each  contri- 
bution. 

NEW  YORK  CITY. 

TTie  following  review  of  the  coal  trade  of  New  York  City  has  been 
prepared  by  Mr.  Frederick  Hobart,  associate  editor  of  the  Engineer- 
ing and  Mining  Journal: 

As  was  the  case  all  over  the  coimtry,  the  coal  trade  in  New  York 
suffered  from  depression  during  the  year  1908.  It  is  impossible  to 
secure  any  complete  record  of  sales  and  deliveries,  but  from  such 
data  as  are  available  it  is  estimated  that  the  decrease  in  the  anthra- 
cite trade  of  the  city  and  the  district  which  draws  its  supplies  from 
New  York  Harbor  was  between  5  and  10  per  cent,  as  compared  with 
1907.  In  the  bituminous  trade  it  was  greater,  estimates  of  the 
decrease  varying  from  15  to  20  per  cent.  The  lower  figure  is  prob- 
ably nearer  the  actual  fact.  Such  decreases,  while  they  still  left  a 
great  volume  of  trade,  were  sufficient  to  cause  low  prices  and  a 
general  feeling  of  depression  and  uncertainty. 

There  was  little  or  no  change  in  the  general  conditions  under 
which  trade  was  done.  Locally  little  was  done  on  the  improve- 
ments looking  to  better  and  more  economical  handling  of  coal  sup- 
plies, which  were  referred  to  a  year  ago.  The  greatest  progress 
made  was  on  the  great  yards  of  the  Penj^isylvania  Kailroad  on  Long 
Island.  When  completed,  these  will  facilitate  the  dehveries  of  coal 
to  the  boroughs  of  JBrooklyn  and  Queens.  Other  improvements,  in 
progress  and  projected,  were  delayed  by  financial  troubles. 

"ftward  the  close  of  the  jehT  there  was  much  discussion  on  the 
possible  effect  of  the  Virginian  Railway  on  the  local  trade.  It  is 
understood  that  the  plans  of  this  road  include  a  system  for  the 
prompt  and  extensive  delivery  of  West  Virginia  coal  in  eastern 
territory.  This  would  bring  in  a  new  and  aggressive  element  in 
the  market,  which  may  have  important  resmts.  It  is  doubtful, 
however,  whether  these  plans  can  be  carried  out  in  less  than  a  year; 
and  the  discussion  is  rather  of  prospective  than  of  current  interest. 

One  source  of  complaint  and  disturbance  in  the  trade,  of  which  a 
great  deal  was  heard  in  1907,  was  entirely  absent  in  1908.  The  car 
supply  throughout  the  year  was  abundant,  and  transportation  from 
nunes  to  tide  was  regular  and  more  prompt  than  has  been  the  case 
for  several  years. 

AnthrcLcite. — Fluctuations  in  the  anthracite  trade  in  New  York 
are  comparatively  insignificant.  The  demand  for  prepared  sizes  for 
household  use  does  not  vary  largely,  even  in  a  mild  winter.  The 
steam  sizes  show  greater  changes,  as  they  are  used  by  factories  and 
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mills  and  their  consumption  will  show  greater  differences  from  year 
to  year.  A  large  proportion  of  these  sizes  is  now  used  in  office 
buildings  and  lar^e  apartment  houses  having  central  heating  and 
steam  plants,  and  for  the  pubhc  utilities  sucn  as^  electric  lighting, 
electric  railroad  power  plants,  etc.  The  steam  sizes  are  not  sold 
extensively  in  the  region  outside  of  New  York,  which  is  supplied 
from  the  harbor  points.  This  territory  takes  chiefly  bituminous  coal 
for  steam  purposes,  and  its  interest  is  therefore  chiefly  in  the  bitumi- 
nous market. 

The  chief  variations  in  the  anthracite  trade,  therefore,  were  found 
in  the  facts  that  the  early  winter  months  were  not  severe  and  that 
the  fall  weather  also  was  mild,  only  one  or  two  really  cold  spells 
coming  in  to  stimulate  demand.  Supply  was  generally  good  and 
even,  nothing  occurring  to  prevent  the  delivery  of  coal  as  required. 
Even  locally  there  were  no  heavy  snowstorms  to  interfere  with  the 
street  delivery  to  consumers.  The  trade,  therefore,  had  an  unevent- 
ful year,  with  no  such  periods  of  dullness  and  slack  demand  as  that 
with  which  the  bituminous  coal  trade  had  to  contend. 

The  list  prices  of  the  large  or  prepared  sizes  remained  unchanged 
throughout  the  year:  $4.75  for  lump  and  $5  for  egg,  stove,  and  chest- 
nut, all  f.  o.  b,  tide  water.  The  usual  spring  and  summer  graduated 
discounts  from  these  prices  were  allowed:  60  cents  in  the  month  of 
April,  40  cents  in  May,  30  cents  in  June,  20  cents  in  July,  and  10  cents 
in  August;  returning  to  full  list  prices  in  September.  This  system 
of  discounts  has  been  found  to  work  well,  inducing  buyers  to  put  in 
stocks  in  the  summer  when  work  at  the  collieries  would  otherwise  be 
slack. 

The  prices  of  steam  sizes  did  not  vary  to  any  degree.  A  fair  average 
for  the  year  is  $3.25  to  $3.30  for  pea;  $2.35  to  $2.50  for  buckwheat; 
$1.60  to  $2  for  buckwheat  No.  2  or  rice;  $1.35  to  $1.50  for  barley,  all 
f.  o.  b,  tide  water.  At  several  times  during  the  year  individual  mine 
and  washery  pea  sold  at  from  5  to  15  cents  below  these  prices;  and 
once  or  twice  6  or  10  cents  more  was  obtained  for  special  sizes  which 
were  temporarily  scarce. 

Toward  the  close  of  the  year  there  was  talk  of  labor  troubles  in  the 
anthracite  region.  The  action  of  the  companies  in  gradually  accumu- 
lating stocks  as  a  provision  against  any  stoppage  at  the  mines,  and 
the  general  belief  that  any  dmerences  coula  oe  adjusted,  prevented 
any  feeling  of  disturbance  in  the  trade. 

The  use  of  anthracite  in  the  eastern  cities  is  so  established  that  it 
is  a  necessity  of  life,  the  demand  for  which  can  not  vary  greatly.  The 
only  reduction  in  prospect  comes  from  the  increasing  use  of  gas  and 
coke  for  cooking  and  heating;  possibly  in  the  future  from  the  appli- 
cation of  electricity  to  the  same  purposes. 

BiMmiTums, — ^The  year  1908  opened  with  unfavorable  prospects. 
The  demand  for  steam  coal  throughout  New  England  and  all  the  ter- 
ritory supplied  from  New  York  Harbor  was  lighter  than  at  any  time 
for  three  years,  while  at  the  same  time  large  stocks  had  accumulated 
at  tide  water.  These  stocks  were  so  heavy  that  several  of  the  rail- 
roads declared  an  embargo  and  refused  to  receive  any  coal  for  tide- 
water delivery,  unless  they  had  proof  that  immediate  unloading  could 
be  secured.  There  was  no  prospect  that  the  stocks  could  be  quickly 
worked  off.    Prices  were  affected  accordingly,  and  while  good  grades 
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of  steam  coal  were  held  at  $2.50,  f .  o.  b.  New  York  Harbor,  there  was 
plenty  of  coal  to  be  had  down  to  $2.20,  offers  of  low  prices  being  made 
to  stop  demurrage  charges.  Factories  in  New  England  and  along  the 
Hudson  were  running  very  slack,  and  most  of  them  were  carrying 
stocks  of  coal  enough  to  last  them  for  some  time.  In  addition  to  the 
local  stocks,  it  was  reported  at  one  time  that  some  80,000  tons  of  West 
Virginia  coal  were  at  Newport  News  and  Norfolk,  waiting  shipping 
orders.  On  contracts  dehveries  were  slow,  and  the  trade  seemed 
almost  dead  for  the  time  being. 

Through  January  and  February  trade  continued  uncertain.  While 
the  nommal  asking  price  for  good  grades  of  Clearfield  remained  at 
$2.50,  plenty  of  coal  was  offered  at  $2.30  and  $2.20,  which  was  practi- 
cally the  market  price.  As  March  approached,  however,  the  stocks 
were  gradually  worked  oflf.  There  was  less  coal  offered  at  low  prices 
and  quotations  gradually  worked  up  to  $2.40  or  $2.45,  f.  o.  b.  harbor 
shippmg  ports,  with  $2.50  to  $2.60  for  the  higher  special  grades. 
Shippers  oegan  generally  to  adopt  the  plan — which  was  adhered  to 
more  or  less  closely  through  the  year — of  shipping  from  the  mines 
only  on  orders,  keeping  small  stocks,  or  none  at  all,  at  tide  water. 

March  brought  about  discussion  on  yearly  contracts,  which  are 
generally  made  about  this  season.  These  came  in  slowly,  partly  for 
the  reason  that  users  of  coal  had  little  confidence  in  the  future  and 
were  uncertain  about  their  wants,  and  partly  because  there  were  cur- 
rent reports  of  changes  in  railroad  rates.  Some  yearly  contracts  were 
taken  at  mine  prices,  subject  to  change  in  rates.  The  change  did 
not  materialize,  nowever,  rates  remaining  the  same  as  in  the  preceding 
season.  Prices  on  current  trade  remained  through  March  at  about 
$2.50  New  York  Harbor  for  good  grades,  with  up  to  $2.65  for  specials. 
At  the  close  of  the  month  a  possible  source  of  disturbance  to  the  trade 
was  removed,  the  mines  of  tne  Central  Pennsylvania  district — includ- 
ing the  Cleaifield  region — agreeing  to  extend  the  old  wage  scale  for 
another  jear. 

The  bids  for  shipping  360,000  tons  of  coal  for  the  Panama  Canal 
Zone,  during  the  year  beginning  April  1,  showed  a  range  of  $2.60  to 
$2.S0  f.  o.  b.  tide  water,  for  New  River  coal;  $2.65  to  $2.80  for  Poca^ 
hontas;  $2.30  to  $2.80  for  Georges  Creek;  $2.50  to  $2.60  for  Clearfield; 
S2.60  for  Alabama  coal  delivered  at  Pensacola. 

In  April  contracts  were  closed  freely  and  most  of  this  class  of  busi- 
ness was  settled.  Prices  were  generally  lower  than  in  the  preceding 
year,  and  quantities  specified  smaller.  Current  sales  remamed  com- 
paratively small,  and  with  no  advance  in  prices.  It  was  noticed  that 
a  few  large  consumers  held  back  on  contracts,  m-obably  believing  that 
they  would  do  better  on  the  open  market.  These  were  the  excep- 
tions. The  first  orders  on  the  new  contracts  came  in  slowly,  and  were 
rather  disappointing  in  quantity,  as  a  rule;  indicating  a  low  rate  of 
consumption. 

^  In  May  trade  began  to  show  some  signs  of  improvement,  but  they 
did  not  last.  Prices  at  tide  water  remained  fairly  steady  at  $2.50 
f.  o.  b.  for  good  steam  grades.  A  feature  which  developed  in  May 
and  at  several  times  later  in  the  year  was  a  demand  for  slack,  es- 
pecially gas  slack.  Users  of  this  grade  could  not  always  get  it  when 
wanted,  and  several  times  sales  were  made  at  prices  on  a  parity  with 
nm  of  mine.    This  was  due  to  the  light  demand  for  lump  coal,  and 
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the  short  running  time  in  vogue  at  many  mines,  which  cut  down  the 
quantity  of  slacK  made.  Tne  largest  consmners  of  slack  are  the 
cement  makers,  and  some  of  them  had,  at  times,  trouble  in  securing 
what  they  needed. 

As  Jime  went  on  the  tide-water  market  settled  down  to  slow  but 
fairly  steady  trade,  with  prices  on  a  basis  of  $2.40  to  $2.50  f.  o.  b. 
harbor  ports  for  good  graoes  of  Clearfield.  The  competition  of  West 
Virginia  coals  was  not  aggressive  on  the  whole,  though  at  several 
times  during  the  year  those  coals  were  offered  at  prices  15  or  20  cents 
under  Cleameld.  Consumers  did  not  seem  to  be  attracted  by  low 
prices,  preferring  to  run  chances  of  paying  more,  rather  than  the 
risk  of  carrying  stocks  which  they  could  not  use. 

In  July  some  improvement  began  to  be  manifest  in  the  all-rail 
trade — that  is,  in  the  trade  to  interior  towns  in  the  East,  between 
the  mines  and  tide  water.  It  may  be  added  that  all  through  the 
remainder  of  the  year  this  all-rail  business  continued  to  make  a 
better  showing  than  the  tide-water  trade. 

Gas  coal  was  in  steady  but  not  large  demand  throughout.  In 
July  the  current  quotations — all  at  mines — were  65  cents  for  run  of 
mine,  90  cents  for  J-inch  lump,  and  50  cents  for  slack.  These  may 
be  taken  as  a  pretty  fair  average  of  the  prices  for  the  year. 

In  Aiigust  prices  on  steam  coal  dropped  a  little,  good  Clearfield 
being  offered  at  $2.35  f.  o.  b.  tide  water,  and  Somerset  at  $2.25. 
Even  these  prices  did  not  seem  to  attract  business.  In  September 
a  slight  improvement  set  in,  and  prices  went  back  to  $2.40  tor  good 
Clearfield  as  a  standard. 

About  September  1,  the  Interstate  Commerce  Commission  having 
upheld  the  claims  of  the  producers,  the  Baltimore  and  Ohio  issued  a 
new  tariff,  reducing  the  rate  on  '*  small-vein  "  Cumberland  and  Georges 
Creek  coal  to  tide  water  15  cents  below  that  charged  on  '* big-vein" 
coal.  This  point  had  been  in  controversy  some  time.  The  reduc- 
tion made  tne  rate  on  small-vein  coal  about  the  same  as  that  on 
Clearfield  to  tide  water. 

As  October  opened  there  was  some  inquiry  from  the  shoal-water 
ports  for  winter  supplies.  It  was  not  active  enough  to  cause  any 
excitement  and  those  ports  secured  their  supplies — smaller  than 
usual — without  disturbing  the  market  to  any  degree.  Prices  worked 
up  a  little,  $2.50  to  $2.65  being  paid  for  fair  grades,  with  $2.40  for 
lower  grades  only.  Business  began  to  pick  up  in  the  East,  orders 
coming  in  a  little  more  freely.  The  New  York  Harbor  trade,  how- 
ever, remained  dull.  Through  November  trade  continued  to  im- 
prove. While  it  could  not  be  called  brisk  at  any  time,  it  was  better 
than  it  had  been  all  through  the  earlier  part  of  the  year. 

In  December  business  fell  oflF  again.  The  ice-boimd  ports  in  the 
East  had  been  supplied  and  consimiers  seemed  to  have  lost  interest 
in  the  market,  rrices  remained  steady  at  $2.35  to  $2.60  f.  o.  b. 
tide  water,  according  to  grade.  The  year  closed  quietly,  with  a  dull 
market,  and  the  coal  trade  generally  pleased  that  it  was  at  an  end. 

The  coastwise  market, — Natiurally  with  a  dull  market,  such  as  pre- 
vailed in  1908,  the  demand  for  vessels  in  the  coastwise  trade  was  not 
active.  January  opened  with  rates  nominally  at  about  75  cents  to 
Boston  and  Portland;  but  there  was  some  skirmishing  for  cargoes, 
and  coal  was  taken  at  lower  rates.    To  Long  Island  Sound  ports  coal 
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was  taken  very  low,  small  vessels  making  a  figure  of  30  cents  to  New 
Haven  and  New  London.  Later  in  the  month  this  was  cut  further, 
20  cents  being  accepted  in  some  cases.  This  state  of  affairs  continued 
through  February,  and  though  an  attempt  was  made  to  peg  rates  at 
65  or  70  cents  from  New  York  to  points  around  Cape  Cod  shippers 
could  secxu-e  vessels  at  practically  their  own  terms.  Such  boats  as 
kept  in  the  trade  were  begging  for  business,  and  instances  were  not 
unknown  where  they  were  willing  to  take  half  cargoes  rather  than 
stay  idle. 

la  March  there  was  only  a  slight  improvement,  and  sailing  vessels 
were  quite  willing  to  take  such  trade  as  was  going  at  60  cents  to  points 
around  Cape  Cod,  and  30  or  35  cents  to  Providence  and  the  Sound 
ports.  The  barge  lines  owned  by  the  large  companies  took  the  cream 
of  the  business  and  sailing  vessels  had  to  work  to  get  charters.  Some 
stormy  weather,  however,  caused  the  loss  of  several  barges,  and  tlus 
was  some  help  to  the  schooners.  Many  owners,  however,  decided 
that  it  was  cheaper  to  tie  up,  or  to  go  into  the  southern  limiber  trade 
if  they  could.  The  result  of  this  was  felt  in  late  April,  when  the  ice- 
making  ports  in  the  East  began  to  call  for  their  spring  supplies.  A 
temporary  scarcity  developed,  especially  for  small  vessels,  and  rates 
were  a  little  firmer,  though  there  was  no  material  increase.  The 
spring  rates  were  60  to  65  cents  to  Boston  and  Portland;  75  to  80 
cents  to  Bath  and  Bangor;  50  cents  to  Sound  ports.  The  spring 
trade  was  disappointing  in  volume;  chartering  was  light,  and  rates 
weakened  again  in  May,  the  April  figures  bemg  shaded  5  cents  to 
around  Cape  Cod  and  10  cents  to  Providence,  New  Bedford,  and  the 
Sound. 

In  June  the  low  rates  attractea  some  attention  and  there  was  a 
little  spurt  which  stopped  rate  cuts  for  a  while.  It  was  soon  over, 
since  eastern  buyers  hesitated  about  putting  in  large  stocks.  Bv  the 
end  of  Jime  charters  were  accepted  at  50  cents  to  Boston  and  Portland; 
65  to  70  cents  to  Bath  and  Bangor;  40  to  45  cents  to  Long  Island 
Sound  ports.  These  prices  continued  well  through  July.  Even  in 
August,  when  rates  are  usually  at  the  best,  there  was  little  improve- 
ment, a  stiffening  of  5  cents  for  small  vessels  being  the  greatest  change. 

Early  in  September  buyers  from  the  shoal-water  or  ice-makmg 

Eorts  began  to  take  stocks.  This  and  the  fact  that  many  schooners 
ad  gone  into  the  lumber  trade  caused  a  slight  improvement  and 
put  a  stop  for  the  time  to  offers  of  cut  rates.  The  quoted  rates,  how- 
ever, remained  about  the  same  imtil  nearly  the  end  of  October ,when 
there  was  a  5-cent  advance,  quotations  to  Boston  and  Portland  being 
55  cents ;  Bath  and  Bangor,  70  to  75  cents ;  Providence  and  the  Sound, 
45  to  50  cents.  The  usual  fall  rush  to  get  coal  to  the  shoal-water  ports 
was  conspicuously  absent.  Some  stocks  had  been  laid  in  early,  and 
in  other  cases  the  buyers  did  not  seem  to  care  much  about  stocks 
anyhow. 

Toward  the  middle  of  November  eastern  buyers  began  to  feel  an 
improvement  in  business  and  to  realize  that  their  winter  stocks  were 
low.  This  brought  more  business  for  vessels,  and  there  was  a  general 
advance.  It  waa  realized  that  the  supply  of  boats  was  not  large,  and 
the  quotations  went  up  to  70  cents  to  Boston  and  Portland;  80  cents 
to  Newburyport  and  Bath;  60  cents  to  the  Sound.  The  reluctance  of 
owners  to  run  too  much  risk  of  storms  brought  about  a  shorter  supply, 
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and  by  December  there  was  another  advance  of  5  cents  all  around, 
which  held  through  the  month.  Closing  rates  were  75  cents  to  Boston 
and  Portland;  80  cents  to  Portsmouth;  65  to  70  cents  to  Long  Island 
Sound. 

One  accompaniment  of  the  light  trade  was  that  there  was  compara- 
tively little  complaint  of  delays  in  unloading  at  the  eastern  ports. 
Even  at  the  Sound  ports,  where  coal  often  accimiulates  to  an  exasper- 
ating degree,  there  was  little  trouble,  and  there  were  few  instances  of 
insistence  on  the  loading  and  discharging  clause  in  charters. 

The  coastwise  shipments  from  New  York  Harbor  ports  are  re- 
ported as  below: 

Coastvnse  thipmenU  from  New  York  Harbor  ports  ^  1907-1908  in  long  tons. 


V 

1907. 

1908. 

Decrease. 

Anthracite ^  ^r- 

16,753,914 
11,691,101 

15,009,961 
10,247,014 

1,683,033 

Bituminous.  ...-rTr 

1,444,087 

28,445,015 

25,316,995 

3,128,020 

The  decrease  was  only  11  per  cent.  A  considerable  part  of  these 
shipments,  however,  go  to  the  docks  in  the  immediate  vicinity.  The 
decrease  in  the  actual  coastwise  trade — that  is,  the  trade  which  goes 
beyond  the  harbor  limits — was  much  greater  in  proportion.  The 
coastwise  trade  had  the  leanest  year  it  has  seen  for  years. 

BOSTON,  MASS. 

Mr.  Daniel  D.  Morss.  secretary  of  the  Boston  Chamber  of  Com- 
merce, has  furnished  tne  statistics  for  the  following  statement  of 
the  receipts  and  shipments  of  coal  at  the  port  of  Boston  during  1908. 

The  total  quantity  of  coal  received  at  Boston  from  all  points  in 
1908  amoimted  to  5,450,039  long  tons,  which,  as  compared  with  the 
record  year  of  1907,  when  the  receipts  amoimted  to  5,884,924  long 
tons,  was  a  decrease  of  434,885  tons,  or  8  per  cent.  Of  the  totiu 
receipts  in  1908,  1,776,401  lon^  tons  were  anthracite,  and  3,673,638 
long  tons  were  bituminous  coal.  In  1907  the  receipts  of  anthracite 
were  2,053,288  long  tons,  while  the  arrivals  of  oituminous  coal 
were  3,831,636  tons.  The  anthracite  receipts,  therefore,  in  1908  fell 
oflf  276,887  long  tons,  while  those  of  bituminous  coal  decreased 
157,998  long  tons.  The  quantity  of  anthracite  forwarded  to  interior 
points  decreased  from  281.633  long  tons  in  1907  to  255,984  tons  in 
1908,  but  bituminous  coal  forwarded  increased  from  854,347  long 
tons  to  1,130,674  tons.  This  is  the  only  case  where  an  increase  in 
business  was  shown.  Net  receipts  of  anthracite  for  local  consump- 
tion decreased  from  1,771,655  tons  to  1,520,417  tons,  and  bitumi- 
nous from  2,977,289  tons  to  2,542,964  tons.  It  is  significant,  as 
showing  the  eflfect  of  the  pohcy  of  making  the  summer  reductions  in 
the  price  of  anthracite,  that  almost  exactly  50  per  cent  of  the  receipts 
of  anthracite  and  something  more  than  50  per  cent  of  the  quantities 
forwarded  to  interior  points  were  made  in  tne  six  months  from  April 
to  September.  The  receipts  of  bituminous  coal  in  the  summer 
months  were  about  200,000  tons  less  than  in  the  winter  months. 
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The  following  table  shows  the  receipts  of  both  anthracite  and 
bituminous  coaX  by  months,  in  1908,  the  quantities  forwarded  to 
interior  points,  the  net  receipts  for  local  consumption,  and  the  totals 
for  1908  compared  with  those  for  the  three  preceding  years: 

Monthly  receipts  of  coal  at  Boston^  Mass.,  for  1908  ^  with  comparisons  j  in  long  tons. 


Montii. 


January 

Fefarutfy 

March 

iS^-::::::: 

June 

July 

August 

September 

October 

November 

mber 

Total,  1906 
1907 
1906 
1005 


Receipts  from  all  pointn. 

Quantities  forwarded  to 
New  England  points. 

Net  receipts  (for  local 
consumption). 

Anthracite. 

Bituminous. 

Anthracite. 

Bituminous. 

Anthracite. 

Bituminous. 

141,579 

280,718 

14,344 

142,322 

127,235 

147,396 

100,176 

301,387 

16,161 

57,418 

84,015 

243,060 

148,149 

375,245 

11,237 

32,602 

136,912 

342,643 

150,276 

248,036 

30,544 

105,847 

119,732 

142,180 

178,638 

243,731 

22,568 

60,323 

156,070 

183,408 

163,240 

288,713 

10,064 

78,402 

143,276 

210,311 

143,221 

330,511 

24,888 

127,029 

118,333 

212,482 

123,597 

304,876 

21,288 

104,612 

102,309 

200,264 

125.268 

323,060 

18,968 

111,512 

106,300 

212,457 

189,970 

240,803 

37,269 

86,258 

152,710 

163,545 

155,677 

345,787 

19,485 

101,663 

136,192 

244, 124 

156,601 

362,862 

19,268 

122,686 

137,333 

240, 176 

1,776,401 

3,673,638 

255,984 

1,130,674 

1,520,417 

2,542,064 

2,053,288 

3,831,636 

281,633 

854,347 

1,771,655 

2,977,280 

1,650,670 

3,517,016 

197,690 

1,370,477 

1,461,989 

2,147,430 

1,077,308 

3,406,761 

254,565 

1,093,879 

1,722,833 

2,312,882 

The  following  table  shows  the  receipts  of  domestic  and  foreign 
coals  at  the  port  of  Boston  for  a  series  of  five  years.  The  receipts  of 
foreign  coals  are  almost  exclusively  those  of  bituminous  coal  from 
Nova  Scotia  delivered  to  the  by-product  coking  plant  at  Everett,  a 
suburb  of  Boston.  These,  in  1907,  when  all  other  business  showed 
an  increase,  decreased  over  100,000  tons  as  compared  with  1906,  and 
this  decrease  is  said  to  have  been  due  to  larger  quantities  of  West 
Virginia  coal  used  at  the  coking  plant.  A  further  decrease  of  over 
170,000  tons  (more  than  the  total  decrease  in  bituminous  receipts) 
is  exhibited  in  the  arrivals  of  Nova  Scotian  coal  in  1908. 

Receipts  of  coal  at  Boston,  Mass.,  for  six  years,  in  long  tons. 


Domestic. 

'E'AVt^ 

Year. 

By  water. 

By  rail. 

r  OTtoigu. 

Total. 

Anthracite. 

Bituminous. 

Anthracite. 

Bituminous. 

Anthracite. 

Bituminous. 

. 

1903 

1004 

2,042.512 
1,061,785 
1,041,478 
1,630,674 
2,016,252 
1,733,112 

2,078,499 
2,307,885 
2,757,186 
2,772,593 
3,196,057 
3,240,562 

109,033 
40,994 
35,920 
29,005 
37,036 
43,280 

185,330 
117,605 
41,104 
87.251 
80,027 
62,367 

22,432 

1,226,134 
550,383 
608,471 
658,072 
545,652 
370,700 

5,663,040 
5,068,652 

1905 

5, 384, 150 

1006 

5,177,505 

1007 

5,884,024 

1908 

5,450,030 

Coastwise  freight  rates  in  1908  were  notably  lower  than  in  either 
1906  or  1907,  except  from  New  York  Harbor  ports.  From  Norfolk 
and  Newport  News  the  minimum  rate  in  1908  was  50  cents,  against 
75  cents  m  1907;  the  maximxim  was  80  cents  in  1908  and  $1.25  in 
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1907.  The  range  from  Baltimore  in  1908  was  from  50  cents  to  85 
cents,  against  a  range  of  75  cents  to  $1.30  in  1907.  Rates  from 
Philadelphia  ranged  n*om  50  cents  to  $1  in  1908,  and  from  65  cents 
to  $1.35  in  1907. 

The  following  tal)les  show  the  minimum  and  maximum  freight 
rates  from  coal-shipping  ports  to  Boston  during  1907  and  1908: 

Coal  freights  to  Boston  during  1907. 


From— 

Minimum. 

Maximum. 

Rate. 

Date. 

Rate. 

Date, 

New  York 

a  SO.  50-10.55 
.65 
.75 
.76 

10.85 
1.35 
1.30 
1.25 

March  30. 

^hilfKl^lphi<\ 

December  10 

March  25-April  1. 

Baltimore 

December  20 

March  15-April  I. 

Norfolk  and  Newport  News 

December  9 

March  18. 

a  50  to  55  cents  is  season  rate  on  coal-carrying  railroad  transi>ortation.    GO  cents  was  the  minimum  rate 
on  sail  tonnage  from  New  York  to  Boston. 

Coal  freights  to  Boston  during  1908. 


From— 


New  York 

Philadelphia 

Baltimore 

Norfolk  and  Newport  News 


Minimum. 


Maximum. 


Rate. 


a|0. 50-90.55 
.50 
.50 
.50 


Date. 


July  1-October  30 

August  10-November  15 
June  15-Deoember  15 . . . 


Rate. 


10.85 

1.00 

.85 

.80 


Date. 


February  15. 
January  1-31. 
January  15. 
January  25. 


a  SO  to  55  cents  Is  season  rate  on  anthracite  coal-carrying  railroad  transporteUon  from  New  York  and 
75  cents  from  Philadelphia.  60  cents  was  the  minimum  rate  on  sail  (I.e., sailing  vessels)  tonnage  from 
New  York  to  Boston. 

PHILADELPHIA,  PA. 

The  following  review  of  the  coal  trade  of  Philadelphia  has  been 
prepared  for  this  report  by  Mr.  Samuel  R.  Kirkpatrick: 

While  the  mining  of  anthracite  and  bituminous  coal  in  Pennsyl- 
vania in  1908  was  not  as  great  as  in  the  previous  year,  it  was  never- 
theless large,  and  if  it  had  not  been  for  the  scarcity  of  water  in 
the  anthracite  region  the  production  of  hard  coal  would  probably 
have  been  nearly  equal  to  that  of  1907,  the  year  in  which  tne  maxi- 
mum output  was  obtained.  Owing  to  that  scarcity,  the  Philadelphia 
and  Reading  Coal  and  Iron  Company  was  compelled  to  haul  large 
quantities  or  water  to  many  of  its  mines,  while  other  companies, 
imable  to  secure  sufficient  water,  had  to  shut  down.  There  were 
few  interruptions  because  of  labor  troubles,  although  there  were 
some  petty  annoyances,  most  of  which  were  caused  b^  a  misunder- 
standing of  the  rules  laid  down  by  the  strike  commission  or  were 
due  to  efforts  on  the  part  of  the  miners  to  bring  about  a  change  in 
mining  conditions.  During  the  latter  part  of  the  year  there  was 
some  apprehension  of  trouble  on  the  termination  of  the  wage  agree- 
ment (March  31,  1909),  so  in  order  to  be  ready  for  emergencies  the 
mines  were  worked  to  their  full  capacity  during  the  latter  part  of 
1908.     Despite  the  fact  that  the  demand  for  hara  coal  was  light,  the 
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companies  continued  mining  and  storing  large  quantities  so  that  at 
the  close  of  the  year  there  were  man^  millions  of  tons  of  anthracite 
in  the  yards  of  the  large  coal-producmg  companies. 

The  total  shipments  from  the  anthracite  mines  during  the  year 
amoimted  to  64,665,014  tons,  against  67,109,393  tons  in  1907.  This 
is  exclusive  of  the  coal  used  at  and  around  the  mines.  It  was  only 
during  the  months  of  February,  March,  July,  and  August  that  the 
shipments  amounted  to  less  than  5,000,000  tons  a  month.  The 
scarcity  of  water  hampered  mining  in  eTuly  and  August.  In  May 
6,088,116  tons  of  anthracite  were  snipped.  This  is  the  largest  ton- 
nage made  in  any  one  month.  The  faUing  off  in  business  caused  a 
curtailment  of  orders,  and  while  the  more  important  producing 
companies  maintained  prices  the  individual  operators  who  had  no 
storage  yards  were  forced  to  get  rid  of  their  production.  This  caused 
some  cutting  of  prices,  and  at  times  prepared  sizes  were  sold  at  from 
25  to  50  cents  below  the  circular  prices. 

The  early  months  of  1908  were  of  a  character  to  create  a  great 
demand  for  prepared  sizes,  but  during  the  latter  part  of  the  year 
the  weather  was  mild  and  the  retail  dealers  did  a  small  business  as 
compared  with  the  same  period  in  the  previous  year.  There  was  a 
general  faUing  off  in  the  shipments  of  all  kinds  of  coal.  The  con- 
sumption of  oituminous  coal  was  considerably  less,  and  the  ship- 
ments by  *' coastwise  and  harbor"  and  for  '* local*'  trade  were  also 
below  those  of  1907.  The  decrease  in  the  shipments  of  bituminous 
coal  was  due  to  the  shutting  down  of  many  manufacturing  plants, 
and  the  depression  in  the  iron  trade  put  many  coke  ovens  out  of 
service.  Notwithstanding  the  stagnation  of  business  the  mining  of 
hard  coal  was  kept  well  up  to  capacity.  All  the  large  coal  com- 
panies, as  well  as  tne  railroads,  have  so  greatly  improved  their  faciUties 
that  it  is  now  possible  to  handle  over  5,500,000  tons  of  anthracite 
monthlv.  A  few  years  ago  this  would  have  been  impossible,  as  the 
railroaas  could  not  have  supplied  the  rolling  equipment  nor  could 
they  have  handled  such  a  large  output  without  a  congestion  at 
tide-water  ports. 

The  stock  or  coal  on  hand  in  the  yards  of  the  coal-producing  com- 
panies at  the  beginning  of  1908  was  comparatively  small,  but  at 
the  close  of  the  year  there  was  a  large  surplus.  On  April  1  the 
usual  50-cents-a-ton  reduction  was  made,  and  each  month  thereafter 
the  price  advanced  10  cents  a  ton  until  September,  when  the  full 
circular  prices  were  restored.  The  retailers  took  advantage  of  this 
reduction  and  lowered  the  price  to  the  consumer.  The  decreased 
consumption  of  anthracite  was  due  largely  to  the  drop  in  business 
and  to  the  open  winter  of  1908.  Dunn^  the  sunmier  months  all 
the  more  important  coal  companies  shipped  large  quantities  of 
hard  coal  to  their  yards  on  the  Great  Lakes  and  to  the  principal 
cities  of  the  Middle  West.  The  shipments  of  anthracite  for  export 
showed  a  slight  increase,  while  those  for  coast  and  harbor  trade 
decreased  135,790  tons  and  for  local  uses  there  was  a  decrease  of 
635,077  tons.  The  shipments  for  the  coast  and  harbor  trade  were 
at  one  time  at  a  standstill,  many  of  the  seagoing  tu^  and  coal 
barges  being  put  out  of  commission.  The  fafling  off  m  the  ship- 
ments of  bituminous  coal  was  also  large.  In  the  coast  and  harbor 
trade  alone  there  was  a  decrease  of  867,408  tons;  in  the  local  trade 
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274,605  tons,  and  in  the  quantity  of  coal  exported  there  was  a  decrease 
of  137,286  tons.  Although  the  trade  became  very  dull  and  competi- 
tion was  quite  keen  among  the  retailers,  prices  were  fairly  well 
maintained.  In  some  instances  an  inferior  quahty  of  bituminous 
coal  was  freely  sold  below  the  market  price.  The  following  table 
shows  the  average  range  of  retail  prices  or  anthracite  and  bituminous 
during  1908,  by  months: 

Average  prices  for  anthracite  and  bituminous  coal  at  Pkiladelphia  in  1908,  by  montha. 


Month. 


Pre- 
I>ared 
sizes. 


January 17. 00 

February I  7. 00 

March '  7.00 

April I  6.50 

May I  6.60 

June I  6. 70 

July I  6.80 

August '  6.90 

September >  7.00 

October '  7.00 

November '  7. 00 

December •  7. 00 


Pea. 

14.75 

4.75 

4.76 

4.75 

4.75 

4.75 

4.75 

4.75 

4.75 

4.76 

4.75 

4.75 

Buckwheat. 


$3.35-13.75 
3.35-3.75 
3.35-3.75 
3.35-3.75 
3.35-3.76 
3.35-3.75 
3.35-3.75 
3.35-  3.75 
3-35-3.75 
3.35-3.75 
3.35-3.75 
3.35-3.75 


S2.75-<3.10 
2. 75-  3. 10 
2. 75-  3. 10 
2. 75-  3. 10 
2. 75-  3. 10 
2. 75-  3. 10 
2.75-3.10 
2.75-3.10 
2. 75-  3. 10 
2. 7/^  3. 10 
2. 75-  3. 10 
2. 7/^  3. 10 


Bituminoos. 


$3.75-14.00 
3.75-  4.00 
3.75-  4.00 
3.75-  4.00 
3.75-  4.00 
3.75-4.00 
3.75-4.00 
3.75-4.00 
3.7/^4.00 
3.7/^4.00 
3.7S-4.00 
3.75-4.00 


The  production  of  anthracite  coal  during  1908  was  to  a  great  meas- 
ure unmterrupted,  each  company  mining  its  full  quota,  except  when 
forced  to  suspend  operations  by  the  scarcity  of  water.  The  following 
table  shows  the  shipments  during  each  month  of  1908  as  compared 
with  1907: 

Anthracite  shipments  in  1907  and  1908,  by  months,  in  long  tons. 


Month. 


January I    5,240,946 

February 4,563,720 


March 

April 

May. 

June. 
July. 


5,235,814 
5.916.583 

d,  VnM,  «7a 
5,924,260 
5,602,435 


Month. 


5,618,339 
4.503,756 
4,766.158 
5,987,221 
6.088.116 
5,704,952 
4,541,506 


August 5,716,252 

September 5,442,234 

October 6,015,851 

November 5,666,205 

December 5,343,477 


Total '  67,109,383 


1908. 


4,509,093 
5,211,047 
5,977,497 
5,839,491 
6,827,938 


64,665,014 


As  has  been  the  custom  for  several  years,  in  September  the  retail 
dealers  advanced  the  price  of  ef^f^^  stove,  and  chestnut  sizes  in  keeping 
with  the  advance  made  by  the  operators,  but  as  most  of  the  inde- 
pendent operators  were  oflfering  their  output  at  from  25  to  50  cents  a 
ton  below  circular,  the  advance  in  retail  prices  was  not  general.  The 
prices  for  steam  sizes  were  firm  throughout  the  year.  Pea  coal  is 
now  used  exclusively  in  many  dwellings,  esp)ecially  as  nearly  all 
modem  homes  are  equipped  with  either  hot  water  or  steam  heaters, 
which  consume  the  smaller  sizes  to  advantage. 

The  demand  for  bituminous  coal  in  1908  was  considerably  less  than 
in  1907.  Even  the  Government  did  not  purchase  as  much  as  it  did 
in  1907.  This  falling  off  in  the  demand  caused  an  unsettled  market 
in  the  soft-coal  trade. 
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The  following  table  shows  the  prices  of  the  various  sizes  of  anthra- 
cite at  the  mines  during  the  year  1908,  by  months: 

Prices  of  anthracite  at  ike  mines  for  Philadelpkia  delivery  in  1908  ^  per  long  ton. 


Month. 


JamuBy... 
Febnuiry. 
Mwdi 

iSS".:::::. 

Jane 

July 

Aofust — 
Sqptsmbor 
Oetober... 
Novsmber 


Broken. 
I3.0a-f3.25 

Ekr. 

Stove  and 
chestnut. 

Pea. 

$3  50-43.75 

$3.75 

12.00 

3.00-3  25 

3.50-3.75 

3.75 

2.00 

3.00-3  25 

3.35-3.75 

13. 50-  3. 75 

2.00 

3.00-3  15 

3.25 

3.25 

2.00 

3  00-3  15 

3  25-3.35 

3.35 

2.00 

3  00-3  10 

3  35-3.45 

3.45 

$1.76-2.00 

3.00-3  20 

3. 35-  3. 55 

3.35-3.55 

1.75-2.00 

3.00-3  30 

3.35-3.05 

3.50-3.65 

1.75-2.00 

3.00-3  40 

3.35-3.75 

3.75 

2.00-2  25 

3.00-3  50 

3.35-3.75 

3.75 

2  0O-2.25 

3  00-3  50 

3. 35-  3. 75 

3.75 

2.0O-2.25 

3.00-3.50 

3.35-3.75 

3.75 

2.00-2.26 

• 

Buckwheat. 


|1.25-tl.50 

1.25-1.50 

1.25-  1.50 

1.25 

1.26 

1.26 

1.15-  1.25 

1. 15-  1. 26 

1.15-  1.25 

1.25 

1.2&-1.40 

1.25-  1.40 


The  one  item  to  show  an  increase  was  the  export  of  anthracite,  this 
being  55,823  tons  as  against  48,541  tons  in  1907,  an  increase  of  7,282 
tons.  The  largest  quantity  of  hard  coal  exported  from  Philadelphia 
in  1908  (23,845  tons)  was  sent  to  Cuba.  Canada  received  19,806 
tons,  Mexico  1,599  tons,  Newfoundland  8,103  tons,  Bermuda  1,732 
tons,  and  the  British  West  Indies  162  tons.  France  received  26  tons 
and  Santo  Domingo  550  tons.  The  anthracite  exported  was  valued 
at  $242,297. 

The  export  shipments  of  bituminous  coal  in  1908  showed  a  decrease 
of  137,286  tons  over  those  of  1907,  the  total  shipments  amounting  to 
741,891  tons.  Cuba  continued  to  take  the  largest  amount,  375,205 
tons  being  sent  to  that  country;  Italy  received  158,182  tons,  a  lai^e 
increase  over  1907,  when  only  22,708  tons  were  shipped  to  that 
country;  Mexico  received  95,729  tons  as  against  213,177  in  the  pre- 
vious year,  and  16,744  tons  were  shipped  to  Panama.  The  French 
West  Indies  took  45,689  tons  and  France  9,955  tons.  No  coal  was 
shipped  from  Philadelphia  in  1908  to  the  rhilippine  Islands.  The 
total  value  of  the  bituminous  coal  exported  from  rniladelphia  in  1908 
was  $2,066,573  as  against  $2,433,051  in  1907  and  $1,647,119  in  1906. 

There  was  no  change  in  freight  rates  for  local  delivery  during  the 
year.  TTie  charges  per  ton,  wmch  vary  according  to  the  region  from 
which  the  shipment  is  made  and  according  to  size  of  coal,  were  as 
foUows: 

Freight  rates  per  long  ton  on  anthracite  from  coal  regions  to  PkHadelphUt^  Pa. 


Region. 


SchnylkiU 
Ldiisb... 
Wyoming. 


Tea. 


$1.40 
1.46 
1.50 


Buck- 
wheat. 


$1.25 
1.30 
1.35 


Through  the  courtesy  of  the  officers  of  the  Pennsylvania  Railroad 
Company,  the  Philadelphia  and  Reading  Railwav  Company,  the 
Lehigh  Coal  and  Navigation  Company,  and  the  Baltimore  ana  Ohio 
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Railroad  Company,  data  have  been  furnished  from  which  the  follow- 
ing table  has  been  compiled.  It  shows  the  distribution  of  coal  at 
Pmladelphia  for  the  export  trade,  the  coastwise  and  harbor  trade, 
and  the  rhiladelphia  local  trade. 

Distributian  of  coed  at  PkUadelphia,  Pa.yin  1907  and  1908 j  in  long  tons. 


Destination. 

1907. 

1908. 

Anthracite. 

Bituminous. 

Anthracite. 

Bitiunlnoas. 

Exi>ort 

48,541 
2,173,901 
4,742,062 

879,177 
5,124,579 
2,206,712 

55,823 
2,038,111 
4,106,985 

741,891 

Coastwise  and  harbor 

4,257,171 

Local 

1,034,107 

6,964,604 

8,212,468 

6,200,919 

6,933,160 

The  price  circular  of  the  Philadelphia  and  Reading  Coal  and  Iron 
Company,  which  is  the  same  as  that  of  other  companies,  is  as  follows: 

Circular  prices  for  anthracite  coal  at  the  mines  in  1906,  1907 j  and  1908. 


Size. 


Lump 

Steamboat. 

Broken 

Egg 

stove 

Chestnut. . 

Pea 

Buckwheat 


1906. 

1907. 

April. 

Septem- 
ber. 

January. 

April. 

Septem- 
ber. 

$3.00 

13.00 

13.60 

S3. 26 

$3.60 

3.00 

3.00 

3.00 

3.00 

3.00 

3.50 

3.60 

3.60 

3.00 

3.60 

3.75 

3.76 

3.76 

3.25 

3.75 

3.76 

3.75 

3.76 

3.25 

3.76 

3.75 

3.76 

3.76 

3.25 

3.75 

3.00 

1.76 

1.75 

1.75 

2.00 

2.00 

1 

1.25 

1.25 

1.25 

1.60 

1908. 


AprU. 


13.60 
3.00 
3.00 
3.25 
3.25 
3.25 
2.00 
1.60 


Septem- 


Bpte 
ber, 


S3. 50 
3.00 
3.50 
3.75 
3.75 
3.75 
2.00 
LSO 


BALTIMORE,  MD. 

The  following  review  of  the  coal  trade  of  Baltimore  has  been  con- 
tributed by  Mr.  Maurice  J.  Lunn,  editor  of  Coal  and  Coke: 

As  shown  in  the  following  statistics,  the  coal  trade  of  Baltimore 
suffered  from  the  general  depression  in  business  during  the  year  1908, 
the  receipts  of  coal  for  the  year  amoimting  to  5,433,846  long  tons,  a 
decrease  of  over  500,000  tons  as  compared  with  the  preceding  year. 
The  coastwise  coal  shipments  held  up  fairly  well,  showing  a  decrease 
of  only  a  Uttle  over  100,000  tons,  while  the  exports  amounted  to  but 
348,714  tons  of  coal,  a  decrease  of  over  200,000  tons  as  compared 
with  1907. 

The  bituminous  coal  trade  was  unsatisfactory  throughout  the  year, 
and  the  receipts  of  this  kind  of  coal  at  Baltimore  showed  a  decrease 
of  over  500,000  tons  as  compared  with  the  previous  year.  Anthra- 
cite receipts  showed  only  a  slight  decrease,  due  largely  to  the  mild 
weather,  otherwise  they  would  have  doubtless  shown  an  increase  on 
account  of  the  natural  increase  in  population  from  year  to  year. 

The  following  table  gives  the  coastwise  coal  shipments  from  Balti- 
more for  the  past  six  years,  and  those  in  1908,  instead  of  showing  a 
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material  increase  as  has  been  the  case  during  the  other  portions  of 
the  period  covered,  show  a  decrease  of  over  100,000  tons: 

Coastwise  coal  shipments  from  BaltrnwrCy  1903-1908 y  in  long  tons. 


Year. 

Anthracite. 

Bituminous. 

Total. 

1903 : 

1.731.896 

1904 

238,728 
252,568 
238,162 
266,062 
251,739 

2,064,060 
2,832,321 
3,176,710 
3,804,066 
3,704,851 

2. 302. 788 

1905 

3,084,889 
3,414,872 
4.070.128 

1906 

1907 

1908 

3,956,590 

The  exports  of  bituminous  coal  and  coke  from  Baltimore,  by- 
months,  for  the  year  1908,  and  the  totals  for  the  five  previous  years, 
are  shown  in  the  following  table,  from  which  it  will  be  observed  that 
the  aggregate  has  fallen  back  to  about  the  figures  of  the  year  1905: 

Exports  of  bituminous  coal  and  coke  from  Baltimore^  Md.j  in  1908 ^  in  long  tons. 


Month. 


January 

February 

Mairh 

April... 

May 

June 

July 

August 

September 

October 

November 

nbcr 

Total 

Total,  1907 
1906 
1905 
1904 
1903 


Bituminous 
coal. 


72,318 
3^887 
27,262 
38,454 
24,094 
21,069 
23,915 
31,548 
16,352 
20,398 
15,683 
21,509 


347,489 
559,880 
458,203 
341, 107 
150,912 
116,294 


Coke. 


17,028 

15,026 

11,203 

8,139 

9,279 

2,383 

12,422 

5,469 

5,418 

4,088 

3,324 

11,538 


105,317 
77,822 
69,230 
32,954 


There  were  also  1,225  tons  of  anthracite  coal  exported  during  1908. 
The  following  tables  rive  the  receipts  and  shipments  of  anthracite 
and  bituminous  coal  at  Baltimore  in  1907  and  1908: 

Receipts  and  shipments  of  coal  at  Baltimxyre,  1907 ^  in  long  tons. 


Receipts. 


Bitumtoous 
ADtliracite.. 

Total. 
Coke. 


5,154,526 
803,031 


Tide- water  shipments. 


Coastwise. 


5,957,657 
215,045 


Exports. 


3,804,066        550,880 
266,062 


4,070,128 


559.880 
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Receipts  and  shipments  of  coal  at  Baltimorey  1908 ^  in  long  tons. 

■ 

Rwwlpts. 

Tide-water  shipments. 

(Coastwise. 

Exports. 

RitiiTninniis . .    . , , 

4,641,277 
792, 5e» 

3,704,851 
251,730 

347,489 

Anthracite -...  --r-r ^- 

1,225 

Total 

5,433,846 
137,167 

3,966,500 
............ 

348,714 

Coke 

As  stated  in  previous  reports,  in  compiling  the  coal  tonnage  of  the 
port  of  Baltimore,  the  receipts  of  coal  at  the  plants  of  the  Maryland 
oteel  Company,  at  Sparrow  s  Point,  about  9  iniles  from  the  city,  and 
of  the  Central  Foimory  Company,  located  at  Dundalk,  about  6  miles 
out  of  the  city,  are  not  included,  although  possibly  they  should  be. 
These  figures,  which  are  not  included  m  the  above  table,  are  as 
follows : 

Mr.  R.  K.  Wood,  general  agent  of  the  Maryland  Steel  Company, 
states  that  the  consumption  or  bituminous  coal  amounted  to  414,279 
long  tons  in  1908,  as  compared  with  517,139  long  tons  in  1907,  and 
that  the  works  consumed  10,064  long  tons  of  coke,  purchased  from 
outside  sources,  in  addition  to  the  coke  manufactured  at  its  own  ovens 
at  the  plant,  which  compares  with  182,928  long  tons  of  coke  from  the 
same  source  in  the  previous  year. 

Mr.  D.  Keller,  manager  of  the  Central  Foundry  Company,  states 
that  1,754  long  tons  of  coal  and  2,298  long  tons  of  coke  were  con- 
sumed at  its  plant  during  1908,  as  compared  with  2,755  long  tons 
of  coal  and  3,369  long  tons  of  coke  in  the  preceding  year. 

PITTSBURG,  PA. 

In  the  following  tables  is  presented  a  statement  showing  the  quan- 
tity of  coal  received  in  Pittsburg  and  vicinity,  by  both  rail  and  water, 
and  the  shipments  of  coal  through  and  from  the  Pittsburg  district  to 
the  West  during  the  last  five  years.  This  statement  has  been  com- 
piled from  reports  made  to  the  Geological  Survey  by  officials  of  the 
railroads  entering  Pittsburg  and  by  trie  United  States  army  officer 
in  charge  of  the  sTack-water  navigation  on  Monongahela  River  and  of 
the  improvements  at  Davis  Island  dam,  in  Ohio  River  below  Pittsbui^. 
The  railroad  officials  furnishing  the  information  in  the  report  to 
whom  special  acknowledgment  is  due  are  Messrs.  R.  H.  Large,  cofd 
freight  agent  of  the  Pennsylvania  Railroad  at  Philadelphia;  W.  L. 
Cromlish,  coal  and  coke  agent  of  the  Baltimore  and  Ohio  Railroad  at 
Pittsburg;  W.  A.  Terry,  general  freight  agent  of  the  Pittsburg  and 
Lake  Erie  Railroad  at  Pittsburg;  J.  B.  Safford,  superintendent  of 
the  Pittsburg,  Chartiers  and  Youghiogheny  Railroad  at  Pittsburg; 
H.  J.  Booth,  general  coal  and  coke  agent  of  the  Wheeling  and  Ijake 
Erie  Railroad  at  Cleveland;  and  S.  P.  Woodside,  general  freight  agent 
of  the  Wabash  Pittsburg  Terminal  Railway  and  West  Side  Belt 
Railroad.    The  statistics  of  the  movement  of  coal  through  the  Monon- 

fahela  River  locks  and  at  the  Davis  Island  dam  have  been  furnished 
y  Mai.  H.  C.  Newcomer,  Corps  of  Engineers,  U.  S.  Army. 
In  the  movement  of  coal  to  Pittsburg  and  points  west  thereof  the 
record  of  1908  shows  a  decrease  of  one-third  from  that  of  1907.    The 
aggregate  of  business  in  1908  was  less  than  in  any  of  the  five  preceding 
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years.  The  railroad  shipments  to  the  Pittsburg  district  decreased 
from  4,774,977  short  tons  in  1907  to  3,494,905  tons  in  1908;  the  ship- 
ments  through  Pittsburg  to  western  points  decreased  from  20,817,263 
tons  to  12,545,081  tons,  and  the  aggregate  rail  shipments  to  Pitts- 
burg arid  the  west  decreased  from  25,592,240  tons  to  16,039,986  tons. 
Shipments  to  Pittsburg  by  water  decreased  from  7,611,680  short  tons 
in  1907  to  6,435,851  tons  in  1908;  to  points  west  of  Pittsburg  the 
shipments  decreased  from  3,204,129  tons  to  1,742,339  tons,  and  the 
total  water  shipments  in  1908  were  2,637,619  tons  less  than  in  1907. 

The  greatest  decreases  were  shown  in  the  movement  of  coal  to  west- 
ern points,  the  aggregate  by  rail  and  water  in  1908  being  14,287,420 
short  tons,  against  24,021,392  tons  in  1907.  The  total  shipments  to 
the  Pittsburg  district  for  local  consumption  decreased  from  12,386,657 
short  tons  in  1907  to  9,930,756  tons  in  1908.  In  all,  the  shipments  to 
Pittsburg  and  the  West  in  1908  amounted  to  24,218,176  snort  tons, 
against  36,408,049  tons  in  1907. 

The  shipments  of  Pittsbiu'g  coal  to  eastern  points  did  not  exhibit 
as  great  a  decrease  as  did  those  for  local  consimiption  and  western 
destinations.  The  quantity  of  coal  shipped  east,  all  of  it  going  by 
rail,  amounted  in  1908  to  11,666,160  short  tons,  against  12,202,530 
tons  in  1907. 

Rail  and  water  shipments  to  Pittsburg  and  vicinity  and  through 
Pittsburg  to  western  points  during  the  last  five  years  have  been  as 
follows: 

Movement  of  coal  to  and  through  PUtshurg,  1904^1908^  in  short  tons,  showing  totals  by 

rail  arid  water. 


1904. 

1905. 

1906. 

1907. 

1906. 

By  nil: 

To  Plttsbunr  district 

5,063,535 
16,017,327 

5,463,012 
18,370,368 

5,107,413 
22,419,496 

4,774,977 
20,817,263 

3,494,905 

To  west  of  Pittsboie 

12,545,061 

Total  by  rail 

21,100,862 

23,833,380 

27,526,909 

25,592,240 

16,039,986 

By  Mooonfrabela  River  locka : « 

To  PlttsbuK  district 

4,173,992 
2,811,684 

5,558,541 
3,926,319 

6,840,816 
2,883,965 

7,611,680 
3,204,129 

6,435,851 

To  west  of  ^ttsbins 

1,742,339 

Total  by  water 

6,985,576 

9,484,860 

9,724,781 

10,815,809 

8,178,190 

Total  shipments 

28,066,438 

33,318,240 

37,251,690 

36,408,049 

24,218,176 

•  The  coal  traffic  on  the  Monongahela  is  obtained  by  adding  to  that  which  passes  Lock  No.  3  the  coal 
mined  and  shipped  in  pools  Nos.  1  and  2.  In  1908  there  were  consumed  in  pools  Nos.  1  and  2,  4,722,390 
tons  river  coal,  and  in  the  harbor  below  No.  1,  including  the  lower  Allegheny  River,  1, 713,461  tons  of 
Monongahela  River  coal,  a  total  of  6,435,851  tons  locally  consumed. 

Movantnt  of 'coal  to  and  through  Pittsburg ,  1904-1908 y  in  short  tonSf  showing  totals  to 

Pittsburg  district  and  west  of  Pittsburg. 


1904. 

1905. 

1906. 

1907. 

1908. 

To  Ptttsborg  district: 

By  rail 

5,063,535 
4,173,992 

5,463,012 
5,558,541 

5,107,413 
6,840,816 

4,774,977 
7,611,680 

3,494,905 

By  water 

6,435,851 

Total  to  Pittsburg  district 

9,257,627 

11,021,553 

11,948,229 

12,386,667 

9,930,766 

To  wtast  of  Pittsburg: 

By  nil 

16,017,327 
2,811,684 

18,370,368 
3,926,319 

22,419,496 
2,883,965 

20,817,263 
3,204,129 

12,545,081 

By  water  , .a 

1,742,339 

Total  to  wwt  of  Pittsburg 

18,828,911 

22,296,687 

25,303.461 

24,021,392 

14,287,420 

28,060,438 

33,318,240 

37,251,090     .%.  408.049 

24,218,176 

'       ' 
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CLEVELAND,  OHIO. 

The  total  receipts  of  coal  and  coke  at  Cleveland,  as  reported  by 
Mr.  Miinson  A.  Havens,  secretary  of  the  chamber  of  commerce, 
amounted  in  1908  to  6,922,240  short  tons.  This  was  nearly  equal  to 
the  record  for  1907  and  was  larger  than  for  any  year  previous  to  1907. 
As  compared  with  the  preceding  year,  the  receipts  in  1908  showed  a 
decrease  of  75,884  short  tons,  or  only  a  little  more  than  1  per  cent. 
The  decreases  were  altogether  in  the  receipts  of  bituminous  coal  and 
coke,  the  former  showing  a  falUng  off  of  279,416  short  tons,  and  the 
latter  of  159,108  short  tons.  The  receipts  of  anthracite  showed  an 
exceptional  increase — 362,640  short  tons,  from  153,077  tons  in  1907 
to  515,717  tons  in  1908. 

The  following  tables  show  the  quantities  of  anthracite  and  of 
bituminous  coal  and  coke  received  at  and  shipped  from  Cleveland 
during  the  last  five  years: 

Coal  and  coke  receipts  and  shipments  at  Cleveland,  OkiOy  1904^1908^  in  short  tons. 

RECEIPTS. 


Kind. 

1904. 

1905. 

1906. 

1907. 

1906. 

BHnni|noa<v 

6,347,476 
199,907 
694,101 

4,846,162 
295,423 
683,053 

6,021,958 
145,822 
650,307 

5,995,197 
153,077 
849,850 

5,715,781 

Anthracite 

515.717 

Coke 

690,742 

6,141,484 

5,724,638 

6,827,087 

6,996,124 

6,922,240 

SHIPMENTS. 


Anthracite  bv  rail . . 
Bituminous  by  rail. 
Bituminous  by  lake 
Coke  by  rail 


27 

61,047 

3,052,819 

21,665 


3,135,548 


74 

50,576 

2,567,916 

45,627 


2,664,092 


10,138 

45,687 

2,926,279 

117,718 


3,099,822 


7,553 

112,500 

3,264,875 

56,738 


41,428 

82,642 

3,350,630 

75,650 


3,441,666        3,550,356 


Total  coal  receipts  and  shipments,  with  local  confumptum,  at  Cleveland,  Ohio,  1904-1908, 

in  short  tons. 


Year. 


Receipts. 


1904 6,141,484 


1905. 
1900. 
1907. 
1008. 


5,724,638 
6,827,087 
6,996,124 
6,922,240 


Ship- 
ments. 


3,135,648 
2,664,092 
3,099,822 
3,441,666 
3,550,359 


Local  con> 
sumption. 


3,005,996 
3,060,646 
3,727,265 
3,556,456 
3,371,881 


CINCINNATI,  OHIO. 

Mr.  Charles  B.  Murray,  superintendent  of  the  Chamber  of  Com- 
merce, has  furnished  the  following  extract  from  his  report  in  advance 
of  its  publication: 

The  supply  of  coal  in  the  Cincinnati  market  was  reduced  in  1908 
in  comparison  with  the  preceding  year,  which  was  also  below  the 
high  record  of  1906.  There  was  no  stringency  during  the  year,  the 
trade  being  dull  much  of  the  time,  due  at  least  partly  to  the  slackened 
operations  of  industrial  plants. 


COAL.  83 

The  aggr^ate  receipts  of  coal  at  Cincinnati  in  1908  were  120,637,000 
bushels,  compared  with  149,980,000  bushels  for  1907,  and  an  annual 
average  of  143,000,000  for  five  years  prior  to  1908.  The  year's 
aggregate  shipments  were  64,234,000  bushels  against  71,414,000  for 
1907,  and  an  annual  average  of  63,706,000  bushels  for  five  years 
prior  to  1908. 

There  was  a  considerable  period  of  low  stages  of  water  in  Ohio  and 
Kanawha  rivers  in  1908,  serving  to  curtail  the  movement  of  coal  by 
river.  The  arrivals  by  railroads  were  about  the  same  as  for  the  pre- 
ceding year. 

The  receipts  of  coal  in  1908  by  river  were  35,765,000  bushels, 
compared  with  64,647,000  for  1907,  and  an  annual  average  of  58,- 
714,000  bushels  for  five  years  prior  to  1908.  Of  these  receipts  for 
the  past  year  about  38  per  cent  represented  product  from  the  Pitts- 
burg district  and  61  per  cent  from  the  Kanawna  district. 

Receipts  of  coal  oy  railroad  in  1908  were  84,872,000  bushels, 
compared  with  85,333,000  bushels  for  1907,  and  an  annual  average 
of  84,344,000  bushels  for  five  years.    It  is  estimated  that  about  55 

g)T  cent  of  the  arrivals  by  railroad  represented  product  from  the 
anawha  district  and  45  per  cent  from  other  sources,  mainly  in 
Ohio.  Shipments  of  coal  by  river  are  usually  not  large,  showing 
3,380,000  bushels  for  1908,  compared  with  5,006,000  bushels  for 
1907,  and,  an  annual  average  of  4,701,000  bushels  for  five  years. 

Shipments  of  coal  by  railroad  as  reported  include  a  quantity  that 
can  not  be  stated  representing  through  movement,  while  appearing 
on  the  waybills  of  local  offices.  The  total  for  1908  was  60,854,000 
bushels,  against  66,408,000  bushels  for  1907,  and  an  annual  average 
of  59,005,000  bushels  for  five  years. 

For  coal  afloat  from  the  Pittsburg  district  the  price  was  practicallv 
at  the  uniform  figure  of  8J  cents  per  bushel  ror  the  year — which 
appUes  also  to  coal  from  the  Kanawha  district  for  most  of  the  year, 
there  being  some  exceptions  on  a  fractionallv  lower  basis.  Run  of 
mine  coal  was  quoted  at  7f  cents  and  nut  ana  slack  at  6^  cents  until 
August,  followed  by  6  cents  to  the  close  of  the  year. 

The  price  of  lump  coal  delivered  to  local  consumers,  for  both 
Pittsburg  and  Kanawha,  for  the  first  three  months  of  the  year  was 
$3.75  per  short  ton  until  near  the  close  of  the  period,  and  subse- 
quently $3.25  per  short  ton  until  October,  when  an  advance  to  $3.50 
was  established.  The  general  average  for  the  year  was  $3.40  per 
short  ton,  or  about  12.25  cents  per  bushel,  compared  with  12.45 
cents  for  1907,  and  an  annual  average  of  12.20  cents  for  five  years. 
For  nut  and  slack  coal  the  range  was  mainly  $2  to  $2.25  per  ton 
for  deliveries  to  consumers. 

Anthracite  coal  is  but  moderately  consumed  in  this  market,  the 
total  receipts  in  1908  being  855,000  bushels,  compared  with  654,000 
bushels  for  1907,  and  an  annual  average  of  650,000  bushels  for  five 
years  prior  to  1908.  The  price  for  lots  delivered  to  consumers  was 
$7  to  $7.50  per  short  ton,  the  lower  rate  for  about  four  months  of 
the  period. 

The  local  consumption  of  coal,  as  near  as  can  be  estimated  upon 
statements  of  dealers,  has  been  pretty  evenly  divided  between  indus- 
trial and  household  requirements,  with  a  tendency  of  enlargement  of 
the  industrial  proportion  in  late  years,  so  that  probably  55  per  cent 
is  not  too  high  to  estimate  such  consumption  at  this  time. 
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For  the  year  1908  the  local  gas  works  consumed  coal  to  the  extent 
of  199,142  short  tons,  or  5,500,000  bushels.  There  were  sent  out 
from  the  works  during  the  year  1,904,112,000  cubic  feet  of  manu- 
factured gas,  and  the  product  of  electric  current  represented  43,- 
700,000  kilowatts.  Compared  with  the  preceding  year  there  was  a 
decrease  of  about  22  per  cent  in  coal  consumed,  about  the  same 
percentage  decrease  in  quantity  of  manufactiu^ed  gas  sent  out,  and 
Gf  per  cent  increase  in  product  of  electric  current.  There  was  addi- 
tionally sent  out  1,116,342,000  feet  of  natural  gas,  against  164,- 
568,000  feet  the  preceding  year. 

The  yearly  ranee  and  average  prices  of  Pittsburg  coal,  afloat  and 
delivered,  per  bushel,  based  on  weekly  records,  compare  for  a  series 
of  years  as  shown  in  the  following  compilation: 

Prices  of  Pittshyrg  coal  at  Cincinnati^  1897-1908^  in  cents  per  bushel. 


Year. 


1897 
1888 
1890 
1900 
1901 
1902 
1903 
1904 
1905 
1906 
1907 
1908 


Afloat. 


Lowest. 


5} 
5 

l\ 
I 

I 
0 

8 
8 

7i 
8 

8i 


Highest. 


5f 

6 

^\ 

8 

8 
10 
10 

9 

8 

8i 

9 

8i 


Average. 


6.70 
5.66 
5.30 
7.50 
7.50 
7.92 
9.25 
8.50 
8.00 
7.80 
8.20 
8.50 


Delivered. 


Lowest. 


I 

10 
9 
10 
121 
10 
11 
11 
11 
11 


Highest. 


10! 
9 

10 
14 
14 
13 
12 
12 
14 
13 


Average. 


8.40 

8.10 

8.05 

9.50 

10.90 

10.55 

11.75 

13.18 

11.50 

12.20 

12.45 

12.25 


Coal  from  the  Kanawha,  Virginia,  and  West  Virginia  regions  sells 
at  the  same,  or  about  the  same,  prices  as  are  obtained  for  the  product 
from  the  Pittsburg  district.  Sales  afloat  are  on  the  bushel  basis,  72 
pounds:  sales  delivered  are  on  the  ton  basis,  2,000  pounds,  and  rep- 
resent screened  or  lump  grade. 

The  receipts  of  coke  for  the  year  were  2,428,000  bushels,  and  the 
quantity  locally  manufactured  was  7,260,000  bushels,  making  a  total 
of  9,688,000  bushels,  compared  with  13,810,000  busnels  the  preced- 
ing year.  For  city  manuracture  the  average  price  for  the  year  was 
IH  cents  per  bushel;  of  gas  house,  10  cents;  of  Connellsville,  $5.40 
per  ton. 

Summary  of  coal  movements  at  Cincinnatiy  Ohio,  in  1907  and  1908,  in  bushels. 


Details. 

1907. 

1 
1908.          1 

Details. 

1907. 

• 

1908. 

Total  received 

149,980,000 

30,726,000 

426,000 

33,495,000 
46,573,000 
80,068,000 
38,106,000 

120,637.000  ', 
13,397,000  ' 
679,000   1 

21,689,000  < 
46,209,000   ; 
67,898,000  ,' 
37,808,000  1 

Anthracite 

654,000 

64.647,000 
85,333,000 

5,006,000 
66,408,000 
71,414,000 

855,000 

Pittsburg 

Total: 

By  river. 

Ohio  River 

35,765,000 

Kanawha: 

ByiaU 

84,872,000 

By  river 

Shipjped: 

By  river 

By  rail 

Total  ICanawha 

3.380.000 

By  rail 

60,854,000 

other  kinds  by  raU.... 

Total  shipped 

64,234,000 

COAIi. 
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ST.  LOUIS,  MO. 

Mr.  O.  L.  WhitelaWy  acting  president  of  the  Business  Men's  Lea^e 
of  St.  Louis,  has  furnished  a  statement  of  the  coal  and  coke  receipts 
at  that  city,  and  of  the  prices  prevaihng  during  1908. 

Decreases  were  shown  in  the  receipts  of  an  three  kinds  of  fuel, 
anthracite,  bituminous  coal,  and  coke,  the  greatest  decrease  being  in 
coke,  which  fell  off  nearly  60  per  cent^  from  20,660,000  bushels  in 
1907  to  8,925,400  bushels  in  1908.  Bituminous  receipts  decreased 
from  211,936,900  bushels  to  184,127,275  bushels,  and  anthracite  from 
265,571  short  tons  to  236,036  short  tons. 

Prices  generally  were  considerably  lower  in  1908  than  in  1907. 
Anthracite  prices,  because  of  the  close  control  exercised  over  the 
trade  by  the  producing  interests,  and  because  it  is,  in  this  com- 
munity, a  fancy  fuel,  were  fairly  well  maintained,  but  for  bituminous 
coal  and  coke  prices  in  1908  ruled  about  10  per  cent  lower  than  in 
1907. 

The  receipts  of  coal  and  coke  at  St.  Louis  for  the  last  five  years, 
and  the  hign,  low.  and  closing  prices  in  1907  and  1908,  are  shown  in 
the  followmg  tables  : 

Coal  and  coke  receipts  at  St.  LouiSf  Mo.^  1904-i908. 


Year. 

Soft  coal. 

Hard  cool. 

1 
Coke. 

Year. 

Soft  coal. 

Ilardcoal. 

Coke. 

1904 

1906 

190S 

Butkelt. 
170,970,875 
171,727,675 
190,540,325 

Tont. 

155,097 
158,843 
174,226 

Butkelt. 
8,558,100 
12,350,278 
18,244,444 

1907 

1908 

Butkelt. 
211,936,900 
184,127,275 

Tont. 

265,571 

236,086 

Butkelt. 
20,660,00(1 
8,926,400 

Coal  prices  at  St.  Louis,  Mo.,  during  1907  and  1908,  per  short  ton. 


Kind. 


Standard  lOinols  hxmp  coal. . . 
Hl^i-grade  Illinois  lump  coal. 

Antbncite,  large 

Anthracite,  small 

ConnrilryUle  coke 

New  River  ooke 

Kentucky  ooke. 

Oasooke 


1907. 


Highest 


S2.07 
3.12 
6.85 
7.10 
6.75 


i.15 
5.25 


Lowest. 


$1.47 
2.12 
6.35 
6.60 
5.25 


3.75 
3.85 


Closing. 


$1.65 
2.62 
6.85 
7.10 
6.75 


4. 
5. 


15 
25 


1908. 


Highest 


$1.80 
2.62 
6.70 
6.95 
6.25 
5.40 
3.60 
4.76 


Lowest 


$1.47 
2.02 
6.20 
6.45 


6. 

5. 


00 
25 


3.50 
4.00 


Closing. 


$1.52 
2.32 
6.70 
6.95 
5.25 
6.40 
3.60 
4.25 


MILWAUKEE,  WIS. 

Mr.  H.  A.  Plumb,  who  succeeded  W.  J.  Langson,  deceased,  as 
secretary  of  the  chamber  of  commerce,  has  furnished  the  following 
statement  regarding  the  coal  trade  of  Milwaukee. 

The  total  receipts  by  rail  and  lake  were  somewhat  less  in  1908  than 
in  1907,  the  exact  decrease  being  307,581  short  tons.  The  receipts  by 
lake  were  the  more  seriously  affected,  these  showing  a  faUing  off  of 
378,345  tons,  which  was  partly  offset  by  an  increase  of  70,764  tons  in 
the  receipts  by  rail.  In  the  receipts  by  lake  anthracite  showed  an 
increase  of  205^77  short  tons,  while  bituminous  coal  decreased 
583.822  tons.  With  the  single  excei>tion  of  1907,  the  receipts  of  coal 
at  tnis  port  in  1908  were  larger  than  in  any  other  preceding  year. 
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There  are  30  docks  located  at  Milwaukee,  13  of  which  are  operated 
by  coal  companies,  and  17  by  private  industries,  and  these,  with  the 
excellent  harbor  facilities,  make  Milwaukee  an  important  coal- 
distributing  point.  Of  the  large  quantity  that  came  to  Milwaukee  in 
1908  approximately  only  800,000  or  900,000  tons  went  into  local 
consumption,  the  balance  being  distributed  to  dealers  in  the  North- 
west. It  was  estimated  by  one  of  the  leading  dealers  that  stocks 
amounted  to  about  2,350,000  tons  at  the  end  of  the  year. 

The  receipts  at  and  shipments  from  Milwaukee  during  the  last  five 
years,  and  the  tot^al  receipts  for  a  series  of  years  since  1865,  are 
shown  in  the  following  tables: 

Receipts  of  coal  at  Milwaukee^  Wis.,  1904^1908 y  in  short  ions. 


Source. 


By  lake  from— 

Buffalo 

Erie 

Osweeo 

Cleveland . . . 
Ashtabula... 

Lorain 

Sandusky... 

Toledo 

Falrport 

Ogdensbure. 
Huron,  Ohio 
Other  ports . 

Total,  lake 
By  railroad 

Receipts.. 


1904. 


809,471 

01,310 

22,000 

341,668 

187,772 

194,361 

254,014 

680,641 

22,800 

3,972 

38,012 

41,323 


1906. 


800,814 

60,641 

4,369 

247,878 

245,455 

169,788 

360,427 

770,962 

23,051 


87,008 
75,730 


1906. 


748,644 

66,964 

8,002 

560,475 

263,527 

157,515 

362,406 

851,521 

25,627 


160,274 
140,115 


2,696,334 
248,105 


2,944,439 


2,835,132 
a 322, 332 


3,157,464 


3.354,072 
»461,203 


3,815,275 


1907. 


813,904 
140,313 

28,428 
740,785 
318,046 
204,873 
457,682 
1,064,666 

50,041 


134,608 
88,366 


4,039,512 
£309,095 


1006. 


1,005,504 

17,350 

58,285 

530,244 

167,851 

337,465 

451,807 

891,626 

77,001 


22,425 
111,610 


3,661,167 
tf 380, 750 


4,340,507         4,041,926 


a  Including  241,606  tons  by  car-ferry  lines, 
b  Including  319,936  tons  by  car  ferry. 


e  Including  132,616  tons  by  car  ferry, 
d  Including  168,205  tons  by  car  feiry. 


Shipments  of  coal  from  Milwaukee  ^  Wis.,  1904-1908  ^  in  short  tons. 


Shipped  by- 

1904. 

1905. 

668,509 

512,536 

87,105 

9,460 

1906. 

631.205 
459,333 
93,766 
4,138* 

1907. 

1908. 

Chicago,  Milwaukee  and  St.  Paul  Ry 

Chicago  and  Northwestern  Ry 

560,330 

361,824 

55,368 

6,040 

698,040 
509,271 
103,551 

632,184 
471,101 

Wisconsin  Central  R.  R 

09,411 

Lake 

992,562 

hwer  lake 
ndSy  in  sho 

1,277,610 

1,188,442 

1,310,862 

1,202,606 

Total  receipts  of  coal  by  lake  from  i 

Hi 

ports  at  1 
rt  tons. 

(ilwauheCf 

Wis.,  190^ 

i-1908,  by 

Kind. 

1904. 

876,169 
1,820,165 

1905. 

1906. 

756,646 
2,507,426 

3,354,072 

1907. 

1906. 

Anthracite 

802,063 
2,033,049 

858,402 
3,181,110 

1,063,879 
2,607,288 

Bitumlnoti9 

2,696,334 

2,835,132 

4,039,512 

3,661,167 

Receipts  of  coal  at  Milwaukee,  Wis.,  by  lake  and  rail  in  1865,  1870,  1880,  1890,   and 

annually  from  1900  to  1908,  in  short  tons. 


1865 36,369 

1870 122,866 

1880 368,568 

18M 999,667 

190) 1,808,603 

1901 1,963,480 

1002 1,641,005 


1903 3,023,077 

1904 2,944,430 

1905 8,157,464 

1906 8,815,276 

1907 4,349,607 

1908 4,041,920 
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The  prices  of  coal  at  Milwaukee  f.  o.  b.  cars  in  1908,  by  months, 
as  reported  by  the  Pennsylvania  Coal  and  Supply  Company,  were 
as  follows: 

Price  of  coal  at  Milwaukee  during  1908 ^  per  short  ton. 


Month. 


JUBUMTJ... 

February. 
March.... 

AwU 

M^ 

Jane 

July 

August . . . 
September 
October... 
NoTember 
December. 


Steam  coal— screened. 

Plttston— 

anthi»- 

cite. 

E£g— Po- 
cahontas. 

Camiel— 
Kentucky. 

Hocking. 

Pittsburg. 

16.60 

S6.00 

16.50 

S3. 50 

S3. 50 

6.50 

5.00 

&50 

3.50 

3.50 

6.60 

5.00 

6.50 

3.50 

3.50" 

6.00 

5.00 

6.50 

3.50 

3.50 

6.10 

5^00 

6.50 

3.50 

3.50 

6.20 

5.00 

6.50 

3.50 

3.50 

&30 

5.00 

6.50 

3.50 

3.50 

6.40 

5.00 

6.50 

3.50 

3.50 

&60 

5.00 

6.50 

3.50 

3.50 

&50 

5.00 

6.50 

3.50 

3.50 

&60 

5.00 

6.50 

3.50 

3.50 

6.50 

5.00 

6.50 

3.50 

3.50 

Mlnerun- 
Poca- 
hontas. 


13.50 
3.50 
3.50 
3.50 
3.50 
3.50 
3.50 
3.50 
3.50 
3.50 
3.50 
3.50 


Lake  freights  on  coal  from  Buffalo  to  principal  upper  lake  ports 
during  the  season  of  1908,  as  compared  with  those  of  1907,  were  as 
follows: 

Freight  nUes  per  ton  on  coal  from  Buffalo  to  principal  upper  lake  ports,  1907  and  1908. 


Month. 


March. 

^.•.•. 

Jane... 

July... 

August 

Septem 

October 

November 


To  Milwaukee. 


1008. 


10.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.50 


1907. 


10.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.60 


To  Chicago. 


North  Branch. 


1008. 


10.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.50 


1907. 


10.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.40 
.GO 


South  Branch. 


1908. 


1907. 


10.50 

10.50 

.50 

.50 

.50 

.50 

.50 

.50 

.50 

.50 

.50 

.50 

.50 

.50 

.50 

.50 

.50 

.50 

.55 

.70 

To  Duluth. 


908. 

1907. 

0.30 

10.30 

.30 

.30 

.30 

.30 

.30 

.30 

.30 

.30 

.30 

.30 

.30 

.30 

.30 

.30 

.30 

.30 

.50 

.50 

PRODUCTION  OF  COAL.  BY  STATES  AND   TERRITORIES. 

There  were  two  States  in  which  a  small  amount  of  coal  was  pro- 
duced in  1907  which  did  not  report  any  output  in  1908,  and  Massa- 
chusetts has  been  for  the  first  time  added  to  the  list  of  coal-producing 
States.  This  made  a  net  decrease  of  1,  or  from  31  to  30,  in  the  coaf 
producing  States  and  Territories  in  1908  as  compared  with  1907. 
North  Carolina,  whose  production  had  decreased  steadily  since  1902, 
has  shown  no  production  dming  the  last  three  years.  Of  the  30  States 
and  Territories  which  produced  coal  in  1908,  13  are  east  of  Missis- 
sippi River  and  17  west  of  it.  In  1907  there  were  12  States  east  of 
JJjssissippi  River,  and  these  produced  425,739,953  short  tons,  or  88.6 

SIT  cent  of  the  total.  In  1908  the  13  States  east  of  Mississippi 
iver  produced  367,377,636  short  tons,  or  88.3  per  cent  of  the  total. 
The  19  States  west  of  Mississippi  River  produced  54,623,471  short 
tons,  or  11.4  per  cent  in  1907,  and  in  1908  the  17  States  produced 
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48,465,012,  or  11.7  per  cent  of  the  total.  Excluding  Massachusetts 
with  its  small  production  of  50  tons  in  1908,  there  were  out  of  the  12 
States  east  of  Mississippi  River  6  situated  north  of  the  dividing 
line  formed  bv  Ohio  and  Potomac  rivers  and  6  south  of  that 
boundary  which  produced  coal  in  that  year.  The  6  Northern  States 
produced  in  1908  292,905,612  short  tons,  or  70.4  per  cent  of  the  total 
output,  while  the  Southern  States  produced  74,472,024  short  tons, 
or  17.9  per  cent  of  the  total.  Altnough  the  States  north  of  Poto- 
mac ana  Ohio  rivers  have  excelled  by  several  fold  the  production  of 
the  Southern  States,  the  ratio  of  increase  has  been  decidedly  in  the 
favor  of  the  latter.  In  1880  the  Northern  States  produced  63,044,558 
short  tons  and  the  Southern  States  3,793,308  tons,  the  former  being 
about  17  times  the  latter.  In  1890  the  Northern  States  produced 
122,296,267  short  tons,  which  was  about  seven  times  the  17,378,754 
short  tons  produced  in  the  Southern  States.  In  1900  the  Southern 
States  produced  42,607,053  short  tons  and  the  Northern  States 
193,324,621,  less  than  five  times  that  of  the  Southern  States.  In  1906, 
1907,  and  1908  the  output  from  the  Northern  States  has  been  about 
four  times  that  of  the  southern  competitors.  The  States  west  of 
Mississippi  River  increased  from  4,705,271  short  tons  in  1880  to 
54,623,471  short  tons  in  1907,  and  decreased  to  48,465,012  tons  in 
1908. 

In  the  following  table  is  given  the  production  of  the  various  States, 
grouped  according  to  the  geographic  divisions  made  by  Mississippi, 
Ohio,  and  Potomac  rivers,  for  the  years  1880,  1890,  1900,  1906,  1907, 
and  1908,  in  order  that  the  development  of  the  different  sections  may 
be  observed: 

Coal  production  in  States  north  of  Ohio  and  Potomac  rivers  in  1880,  1890,  1900,  1907 

and  1908,  in  short  tons. 


State. 


lUlnoIs 

Indiana 

Maryland 

Michigan 

Ohio 

Pennsylvania: 
Anthracite. 


1880. 


Quantity. 


6,116,377 
1,454,327 
2,228,917 
100,800 
6,006,S05 

28,711,379 
Bituminous i  18,426, 163 


Value. 


1890. 


Quantity. 


Value. 


19G0. 


Quantity. 


Value. 


$8,779,832 

2,160,258 

2,585,537 

224,500 

7,719,667 

42,282,948 
18,567,129 


16,292,420 

3,306,737 

3,357,813 

74,977 

11,494,506 

46,468,641 
42,302,173 


63,044,558     82,309,871  j  122,296,267 


$14,171,230 

3,259,233 

2,899,572 

149,195 

10,783,171 

66,383,772 
35,376,916 


25,767,981 

6,484,066 

4,024,688 

849,475 

18,968,150 

57,367,915 
79,842,326 


$26,927,185 

6,687,137 

3,927,381 

1,259,683 

19,292,246 

85,757,851 
77,438,545 


133,023,089 


193,324,621  I  221,290,028 


Bute. 


Illinois 

Indiana 

Maryland 

Michigan 

Ohio 

Pennsylvania: 

Anthracite. 

Bituminous 


1907. 


Quantity. 


51,317,146 

13,965,713 

5,532,628 

2,035,858 

32,142,419 

85,604,312 
150,143,177 


Value. 


1908. 


Quantity. 


$54,687,382 

16,114,300 

6,623,697 

3,660,833 

35,324,746 

163,584,056 
156,664,026  > 


47.650,690 

12,314,890 

4,377.093 

1,835,019 

26,270,639 

83,268,754 
117,179,527 


Value. 


$49,978,247 

13,064,297 

5,116,763 

3,322,904 

27,897,704 

168,178,849 
118,816,303 


340,761,253 


434,650,040  !<* 292,905,612        376,395,057 


a  Exclusive  of  Massachusetts. 
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Coal  production  in  States  south  of  Ohio  and  Potomac  rivers  in  1880,  1890,  1900,  1907, 

and  1908,  in  short  tons. 


State. 


Alabama 

Georgia 

Kentucky 

NiMTth  CaroUna 

ACIUIBB0OB«*  .  .  .  . 

VinSnia 

West  Virginia. 


State. 


Alabama.. 


Kentucky 

Noftb  Carolina. 

Tennenee 

Vireinla. 

Wert  Virginia.. 


1880. 


1890. 


Quantity. 


Value,     j  Quantity. 


323,072 

154,644 

946,288 

350 

495,131 

43,079' 

1,829,844 


$476,911 

231,605 

1,134,960 

400 

629,724 

99,802 

2,013,671 


4,090,409 
228,337 

2,701,496 
10,262 

2,169,585 
784,011 

7,394,654 


3,793,306      4,587,073     17,378,754 


Value. 


1900. 


Quantity. 


$4,202,469 

238,315 

2,472,119 

17,864 

2,395,746 

589,925 

6,206,128 


8,394,275 

315,557 

5,328,964 

17,734 

3,509,562 

2,393.754 

22,647,207 


16,124,566  I  42,607,053 


Value. 


$9,793,785 

370,022 

4,881,577 

23,447 

4,003,062 

2,123,222 

18,416,871 


39,612,006 


1907. 


Quantity. 


14,250,454 

362,401 

10,753,124 


6,810,243 

4,710,805 

48,091,583 


84,978,700 


Value. 


$18,405,468 

499,686 

11,405,038 


8,490,334 

4,807,533 

47,846,630 


91,454,689 


1908. 


Quantity. 


11,604,503 

264,822 

10,246,553 


6,199,171 

4,259,042 

41,897,843 


74,472,024 


Value. 


$14,647,801 

364,279 

10,317,162 


7,118,499 

3,868,524 

40,009,054 


76,325,409 


Coal  production  in  States  and  Territories  west  of  Mississippi  River  in  1880,  1890,  1900, 

1907,  and  1908,  in  short  tons. 


State  or  Territory. 


Calilomla 

Colorado 

Idaho 

Indian  Territory 
k 


MlBBOuri. 
Montana, 


Nev  Mezfeo.... 
North  Dakota.. 


Uteh. 

Washlngtan. 
Wyoming... 


1880. 


Qoantity. 


14,778 
236,960 
462,747 


120,947 

1,461,116 

771,442 

844,  AM 

224 

200 


43,206 


14,748 
145,015 
589,595 


4,705,271 


Value. 


$33,535 

663,013 

1,041,350 


274,550 

2,507,453 

1,517,444 

1,464,425 

800 

760 


97,810 


33,645 

380,046 

1,080,451 


9,104,272 


1890. 


Quantity. 


3Bv,  oBo 

110,711 
3,094,008 


869,229 

4,021,739 

2,259,922 

2,735,221 

517,477 

1,500 

375,777 

30,000 

61,514 

184,440 

318, 159 

1,263,689 

1,870,366 


18,113,635 


Value. 


$514,505 

283,019 

4,344,196 


1,579,188 

4,995,739 

2,947,517 

3,382,858 

1,252,492 

4,500 

504,390 

42,000 

177,875 

465,900 

552,390 

3,426,590 

3,183,660 


27,666,918 


1900. 


Quantity. 


1,447,945 
172,908 
5,244,364 
10 
1,922,298 
5,202,939 
4,467,870 
3,540,103 
1,661,775 


1,299,299 

129,883 

58,864 

968,373 

1,147,027 

2,474,093 

4,014,602 


33,752,353 


Value. 


$1,653,618 
540,031 
5,858,036 
60 
2,788,124 
7,155,341 
5,454,601 
4,280,328 
2,713,707 


1,776,170 
158,348 
220,001 
1,581,914 
1,447,750 
4,700,068 
5,457,953 


45,786,130 
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Coal  production  in  States  and  Territories  west  of  Mississipjfn  River  in  18S0, 1890, 1900, 

1907,  and  1908,  in  short  Urns — Continued. 


State  or  Territory. 


Arkansas 

California 

Colorado 

Idaho 

Iowa 

Kansas 

Missouri 

Montana 

Nebraska 

New  Mexico 

North  Dakota 

Oklahoma  (Indiui  Territory) 

Oregon 

Texas 

Utah 

Washington 

Wyoming 


1907. 


Quantity. 


2,670,438 

0  24,069 

10,790,236 

67,588 

7,674,322 

7,322,449 

3,997,936 

2,016,857 

(«) 
2,028,959 

347,760 
3,6^,658 
70,961 
1,648,069 
1,947,607 
3,680,532 
6,252,990 


54,623,471 


Value. 


$4,473,693 

91,813 

15,079,449 

31,110 

12,258,012 

11,159,698 

6,540,709 

3,907,062 

(«) 
3,832,128 

560,199 
7,433,914 

166,304 
2,778,811 
2,959,769 
7,679,801 
9,732,668 


88,685,109 


1906. 


Quantity. 


2,078,357 
a  21, 862 
9,634,973 
5,429 
7,161,310 
6,245,508 
3,317,315 
1,920,190 


2,467,937 
820,742 
2,948,116 
86,250 
1,895,377 
1,846,792 
3,024,943 
6,489,902 


48,466,012 


Value. 


13,499,470 

69,650 

13,586,968 

21,832 

11,706,402 

9,292,222 

5,444,907 

3,771,248 


3,368,753 
522,116 
5,976,504 
236,021 
3,419,481 
3,119,338 
6,690,412 
8,866,157 


79,503,501 


a  Includes  Alaska. 


h  Includes  Nebraska  and  Nevada. 


« Included  in  Idaho. 


The  production  of  coal  in  the  several  States  and  Territories  in  1908 
and  preceding  years  is  discussed  more  in  detail  in  the  following  pages: 

ALABAMA. 

Total  production  in  1908,  lly604;593  short  tons;  spot  value, 
$14,647,891. 

The  effect  of  the  business  depression  prevailed  throughout  prae- 
tically  the  whole  of  1908  and  was  exhibited  in  the  coal  production 
of  Alabama  bv  a  decrease  of  2,645,861  short  tons,  as  compared  with 
the  output  of  1907,  while  the  value  of  the  product  showed  a  de- 
cline of  $3,757,577.  The  quantity  of  the  production  decreased  from 
14,250,454  short  tons  in  1907  to  11,604,593  tons  in  1908,  with  a 
decrease  in  value  from  $18,405,468  to  $14,647,891.  The  percentage 
of  decrease  in  quantity  was  18.57  and  in  value,  20.42.  Nearly  one- 
half  of  the  decrease  in  production  was  in  the  quantity  of  coal  made 
into  coke,  this  factor  having  decreased  from  4,973,296  short  tons  in 
1907  to  3,875,791  short  tons  in  1908.  It  should  be  stated  that  only 
from  one-half  to  two-thirds  of  the  coal  coked  in  Alabama  is  made 
into  coke  at  the  mines.  In  1908  the  quantity  of  coal  made  into  coke 
at  the  mines  was  2,604,320  short  tons,  while  the  total  quantity  of 
coal  coked  was  3,875,791  short  tons.  The  difference  is  the  quantity 
of  coal  shipped  from  the  mines  to  distant  ovens,  and  this  coal  is 
included  among  the  shipments. 

Alabama  is  peculiarly  favored  in  its  ability  to  manufacture  cheap 
iron,  although  the  ores  are  not  of  as  high  a  grade  as  those  from  Lake 
Superior,  wnich  feed  the  fximaces  of  the  more  northern  States. 
Because  of  these  conditions  Alabama's  proportion  of  iron  production 
is  usually  larger  in  years  of  depression  than  in  flush  times.  This  is 
illustrated  by  the  statistics  of  pig-iron  production  in  1908,  which 
show  that  Alabama's  output  was  17  percent  less  than  in  1907,  while 
in  Illinois  the  percentage  of  decrease  was  31  per  cent;  in  Virginia  it 
was  33  per  cent;  in  Pennsylvania,  38  per  cent;  in  Ohio,  45  per  cent; 
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Maiyland  and  West  Virginia,  65  per  cent;  and  the  average  decrease 
in  pig-iron  production  for  the  entire  United  States  in  1908  was  38.2, 
as  compared  with  1907.  Had  the  production  of  pi^  iron  in  Alabama 
shown  the  same  decreases  as  in  other  States  the  falling  off  in  coal 
and  coke  production  would  have  been  materially  larger. 

Considering  the  depressed  condition  of  the  iron  trade  and  the  general 
falling  off  in  Business  during  1908,  the  prices  of  coal  in  Alabama  were 
fairly  well  maintained,  the  average  price  per  ton  showing  a  decrease 
of  only  3  cents,  from  $1.29  in  1907  to  $1.26  in  1908. 

The  total  number  of  men  employed  in  the  coal  mines  of  Alabama 
in  1908  was  19,197,  and  the  average  number  of  working  days  reported 
was  222,  against  21,388  men  for  an  average  of  242  days  in  1907,  and 
20^555  men  for  237  days  in  1906.  There  was  a  sh^ht  ntlh'ng  off  in  the 
efficiency  records  of  the  mine  workers,  the  statistics  of  1908  showing 
the  average  production  per  man  each  day  to  have  been  2.72  tons,  as 
against  2.75  tons  in  1907^  and  2.69  tons  in  1906.  The  average  pro- 
duction of  each  man  during  the  entire  year,  in  1908,  was  605  snort 
tons,  against  666  tons  in  1907  and  637.7  tons  in  1906. 

The  number  of  mining  machines  reported  as  in  operation  in  1908 
was  the  same  as  in  1907 — 197  machines  having  been  used  in  both 
years.  The  Quantity  of  coal  undercut  by  the  use  of  machines  in- 
creased slightly,  from  1,762,948  short  tons  in  1907  to  1.783,516  tons 
in  1908.  The  percentage  of  machine-mined  coal  to  tne  total  pro- 
duction increased  from  12.37  in  1907  to  15.37  in  1908.  Of  the  197 
machines  in  use,  142  were  of  the  pick  or  pimcher  type,  51  were  chain, 
and  4  were  long-wall  machines. 

Since  the  general  strike  among  the  coal  mines  of  Alabama  in  1904, 
many  of  the  larger  mines,  particularly  those  operated  by  companies 
engaged  in  the  iron  industry,  have  been  operated  on  the  open-shop 
basis.  In  an  attempt  to  strengthen  the  mine  workers'  organization 
in  Alabama  the  president  of  the  United  Mine  Workers  of  America 
on  June  30,  1908,  called  a  strike  of  aU  the  union  mine  workers  in  the 
State,  to  take  effect  July  6,  following.  The  calling  of  this  strike  does 
not  seem  to  have  been  well  considered,  nor  was  it  in  any  way  suc- 
cessful, from  the  miners'  standpoint.  It  was  attended  with  some 
bloodshed,  and  lacked  what  is  largely  essential  in  the  successful  con- 
duct of  a  strike — the  sympathy  of  the  general  public.  The  action 
of  the  State  authorities  in  prohibiting  the  idle  men  from  Uving  in 
tents  and  of  holding  meetings  in  the  mining  regions  was  given  as  one 
of  the  reasons  for  the  unsuccessful  termination  of  the  strike.  On 
August  31  it  was  officially  called  off.  The  returns  to  the  (Jeological 
Survey  show  that  there  were  83  mines  where  the  men  quit  work. 
The  total  number  of  men  on  strike  during  the  year  was  8,397.  The 
average  number  of  days  each  was  idle  was  44,  and  the  total  number 
of  days'  work  lost  was  373,513,  equal  to  about  9  per  cent  of  the  total 
time  made  during  the  year. 

Most  of  the  coal  mines  of  Alabama  are  operated  on  the  basis  of  a 
ten-hour  day,  100  mines  employing  a  total  of  11^969  men  having 
reported  ten  hours  as  the  length  of  the  working  day  m  1908.  In  1907 
there  were  84  mines,  employing  13,942  men,  that  worked  ten  hours. 
In  1908  there  were  34  mines,  employing  2,358  men^  that  reported 
nine  hours  as  the  length  of  the  working  day,  and  16  mmes,  employing 
1.205  men,  worked  eight  hours. 
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In  1908,  out  of  the  total  quantity  of  coal  produced  in  Alabama, 
2,902,815  short  tons  were  wasned  at  the  mines.  The  washing  opera- 
tions resulted  in  the  production  of  2,614,964  short  tons  of  cleaned 
coal,  and  287,861  tons  of  refuse.  There  are  also  some  washeries 
which  ar^  operated  in  connection  with  coking  plants  at  distant  points 
from  the  mmes.  The  coal  washed  at  these  plants  is  not  incluaed  in 
this  statement. 

The  following  information  regarding  the  number  and  character  of 
the  coal-mine  accidents  in  Alabama  is  taken  from  the  annual  report  of 
Mr.  Edward  Flvnn,  the  chief  mine  inspector,  Mr.  Flynn  having  suc- 
ceeded Mr.  J.  M.  Gray  during  1908: 

According  to  Mr.  Flynn's  report  there  were  108  fatal  and  58  non- 
fatal accidents  in  the  coal  mines  of  Alabama  during  1908.  Mr. 
Flynn  states  that  the  fewer  number  of  nonfatal  accidents  reported 
is  due  to  the  fact  that  there  are  a  number  of  mining  companies  which 
do  not  report  the  nonfatal  accidents.  The  casualty  record  of  1908 
was  favorable  when  compared  with  that  of  1907,  when  154  men  were 
killed  and  85  injured  in  the  coal  mines  of  Alabama.  In  1907  one 
disaster  alone,  an  explosion  in  the  mines  of  the  Yolande  Coal  and 
Coke  Company,  at  Yolande,  resulted  in  the  death  of  56  men.  In  1908 
gas  explosions  are  charged  with  but  9  deaths  and  12  injuries.  The 
largest  number  of  deaths  were  due  to  falls  of  rock,  36  men  having 
died  from  accidents  of  that  character.  Falls  of  coal  killed  3  men, 
and  tramway  accidents  killed  16.  Ten  men  were  electrocuted,  10 
were  killed  by  blown-out  shots,  8  were  suffocated  by  smoke,  and  2 
were  killed  by  powder  explosions.  There  were  14  deaths  the  causes 
of  which  were  not  given.  Of  the  108  men  killed,  55  left  widows  and  a 
total  of  97  orphans. 

The  total  death  rate  per  thousand  men  employed  in  1908  was 
5.6,  as  against  7.2  in  1907,  and  4.67  in  1906.  The  number  of  tons 
mined  for  each  life  lost  was  107,450,  against  92,635  in  1907  and 
136,541  in  1906. 

The  statistics  of  coal  production  in  Alabama  in  1907  and  1908, 
with  the  distribution  of  the  product  for  consumption,  are  shown  in 
the  following  table: 

Coal  jprodvjction  of  Alabama  in  1907  and  1908,  by  counties^  in  shgrt  tons. 

1007. 


County. 

Loaded 
at  mines 
for  ship- 
ment. 

Sold  to 

local 

trade 

and  used 

by  em- 

ployees. 

Used  at 
mines 

for 

steam 

and 

heat. 

Made 
Into  coke. 

Total 
quantity. 

Total 
value. 

Aver- 
pnoe 
(on. 

Aver- 
age 
num- 
ber of 
days 
active. 

Average 
number 
of  em- 
ployees. 

Bibb 

1,201,181 
194,340 

5,415,013 
267,171 
225,320 
550,429 

2,020,061 

35,058 

334,050 

4,737 
5,100 
138,866 
1,701 
1,100 
4,394 
50,255 

230 
9,682 

482 

88,079 

6,575 

278,038 

14,034 

18,658 

40,314 

66,767 

45 

10,383 

3,161 

1,297,158 
205,015 

7,626,275 
283,806 
245,067 

1,047,364 

3,264,919 

35,333 

365,015 

482 

$1,958,861 

306,151 

0,617,837 

402,276 

346,424 

1,435,161 

3,873,414 

61,163 

503,487 

694 

$1.52 
1.49 
1.26 
1.42 
1.41 
1.37 
1.19 
1.73 
1.42 

247 
243 
249 
231 
244 
254 
224 
178 
236 

1,885 
312 

Etowah 

Jefferson 

1,693,458 

11,001 
502 

St.  Clair 

Shelby 

Tuscaloosa 

Walker 

600 

452,227 
217,816 

1,267 

4,045 

lOB 

Winston 

Other  counties  a.. 

767 

Small  mines 



11,144,452 

216,547  '522,703 

2,966,662 

14,250,454 

18,405,468 

1.29        242 

21,388 

a  Blount,  Cullman,  Dekalb,  Jackson,  and  Marion. 
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city  and  vicinity  was  inaugurated.  By  1885  the  coal  production  of  the 
State  had  increased  to  nearly  2.500,000  tons.  Then  rollowed  a  period 
of  relapse  and  Uquidation,  which  lasted  for  two  years,  after  which  busi- 
ness settled  down  to  a  conservative  and  rational  basis  and  has  since 
developed  steadily.  In  1902  the  coal  production  of  the  State  reached 
a  total  of  over  10,000,000  tons,  and  reacned  the  maximum  of  14,250,454 
tons  in  1907. 

The  statistics  of  coal  production  in  Alabama  from  1840  to  the  close 
of  1908  are  found  in  the  following  table: 

Produ/ction  of  coal  in  Alabama  from  18A0  to  1908,  in  short  tons. 


Year. 

Quantity. 

Year. 

Quantity. 

Year. 

Quantity. 

Year. 

Quantity. 

1840 

946 
1,000 
1,000 
1,200 
1,200 
1,500 
1,500 
2,000 
2,000 
2,500 
2,500 
3,000 
3,000 
4,000 
4,500 
6,000 
6,800 
8,000 

1858 

8,600 
9,000 
^      10,200 
10,000 
12,500 
15,000 
15,000 
12,000 
12,000 
10,000 
10,000 
10,000 
11,000 
15,000 
16,800 
44,800 
50,400 
67,200 

1876 

112,000 

196,000 

224,000 

280,000 

323,972 

420,000 

896,000 

1,568,000 

2,240,000 

2,492,000 

1,800,000 

1,950,000 

2,900,000 

3,572,963 

4,090,409 

4,759,781 

5,529,312 

5,136,935 

1894 

4,307,178 

1841 

1859 

1877 

1895 

5,693,775 

1842..* 

iSeo 

1878 

1896 

5,748,097 

1843 

1861 

1879 

1897 

5,893,770 

1844 

1862 

1880 

1898 

6,535,283 

1845 

1863 

1881 

1809 

7,593,416 

1846 

1864 

1882 

1900 

8,394,275 

1847 

1865 

■  1883 

1901 

9,099,062 

1848 

1866 

1884 

1902 

10.354,570 

1849 

1867 

1885 

1903 

11,654,324 

1850 

1868 

1886 

1904 

11,262,046 
11,866,000 

1851 

1869 

1887 

1905 

1852 

1870..... 

1888 

1906 

13,107.963 

1853 

1871 

1880 

1907 

14,250,454 

1854 

1872 

1890 

1908 

11,604,503 

1855 

1873    . 

1891 

1856 

1874 

1802 

176.338.903 

1857 

1875 

1893... 

According  to  the  estimates  prepared  by  M.  R.  Campbell,  of  the 
United  States  Geological  Survey,  the  original  coal  supply  of  Ala- 
bama when  mining  began  was  68,903,000,000  short  tons,  of 
which  63,513,000,000  tons  were  in  the  Warrior  and  Plateau  fields, 
2,994,000,000  tons  were  in  the  Cahaba  field,  and  2,396,000,000 
tons  in  the  Coosa  field.  From  this  total  supply  of  approximately 
69,000,000,000  tons  there  had  been  mined,  at  the  close  of  1908, 
176,338,903  tons,  representing  an  exhaustion,  including  waste  in 
mining,  of  264,000,000  tons,  or  nearly  0.4  of  1  per  cent  of  the  total 
estimated  supply. 

The  production  of  coal  in  Alabama  in  1908  was  more  than  6  per 
cent  of  the  total  production  up  to  the  close  of  the  year,  and  a  little 
less  than  0.02  per  cent  of  the  estimated  original  supply. 

ALASKA. 

By  Alfred  H.  Brooks. 

The  coal  production  for  1908  was  3,107  tons,  with  a  value  of  $14,810, 
as  compared  with  an  output  of  10,139  tons  in  1907,  valued  at  $53,600. 
While  lour  mines  were  operated  in  1907  only  three  were  productive 
in  1908.  Of  these,  one  was  at  Port  Graham,  Kenai  Pemnsula  Qig- 
nite),  one  at  Chignik,  Alaska  Peninsula  (bituminous),  and  one  at 
Chicago  Creek,  Seward  Peninsula  Qignite).  In  addition  to  these 
there  were  a  few  tons  of  coal  mined  for  domestic  use  at  Tyonok,  at 
several  points  on  the  Yukon,  at  Cape  Lisbume,  and  at  Wainri^ht 
Inlet  in  northern  Alaska  where  the  Eskimos  are  utilizing  a  ligmtic 
coal  for  fuel  in  lieu  of  the  fast  disappearing  driftwood. 
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Production  of  coal  in  Alaska,  1888-1908. 


Year. 


108-1896  • 

1887 

1888 

1888 

1900 

1901 

1802 

1903 


Short 
tons. 

Value. 

6,000 

884,000 

2,000 

28,000 

1,000 

14,000 

1,200 

16,800 

1,200 

16,800 

1,300 

15,600 

2,212 

19,048 

1,447 

0,782 

Year. 


1904 

1905 

1906 

1907 

1908 

Total 


Short 
tons. 


40,614 


Value. 


1,694 

17,225 

3,774 

13,250 

5,541 

17,974 

10,139 

53,600 

3,107 

14,810 

310,880 


•The  production  for  1888-1896  is  estimated  on  the  best  data  obtainable.    That  for  the  later  years  sub- 
aeqoent  to  1896  Is  baaed  for  the  most  part  on  data  supplied  by  operators. 

Though  the  developments  are  insignificant,  Alaska's  coal  resources 
are  large,  and,  because  of  the  higher  quaUty  of  the  coal,  very  important. 
The  quantitative  data  bearing  on  the  coal  reserves  have  been  recently 
summarized  by  G.  C.  Martin  m  a  report  to  the  National  Conservation 
Commission  from  which  the  following  table  is  extracted: 

Estimate  of  tonnage  and  areas,  Alaska  coalfields. 


Anthracite,  Pacific  coast 

ScmianthrBcite,  Pacific  coast 

Semibitominous: 

Pacific  coast 

Arctic  slope 

Total  semibituminous. 
Total  high-grade 

Bftnmlnoas: 

Pacific  coast 

Interior  regfon 

Total  bituminous 

Sobbltuminous: 

Pacific  coast 

Interior  regioa 

Arctic  slope 

Total  subbltnminous. . 

Lignite: 

Pacific  coast 

Interior  regton 

Arctic  slope 

Total  lignite 

Sununanr  by  provinoes: 

Pacific  coast 

Interior  region 

Arctic  slope 

Oruid  total 


Tonnage. 


Short  Um». 
1,611,700,000 
517,100,000 


1,425,800,000 
66,800,000 


1,492,600,000 
3,621,400,000 


2,600,000 
15,900,000 


18,500,000 


535,500,000 

59,200,000 

3,465,600,000 


4,060,300,000 


2,173,100,000 
4,228,000,000 
1,003,200,000 


7,404,300,000 


6,266,800,000 
4,303,100,000 
4,535,600,000 


15,104,500,000 


Areas  be- 
lieved to  be 
underlain 
by  coal. 


8q.  miU». 

25.8 

7.2 


35.8 
14.2 


50.0 
83.0 


2.0 
162.0 


Supposed 

areas  of 

coal  fields. 


8q.  mUea, 


620 


900 
2,475 


164.0 


3,375 


49.7 

6.0 

205.0 


260.7 


337.0 

264.5 

93.0 


694.5 


457.5 
432.5 
312.2 


657 

15 

1,323 


1,995 


2,938 
2,003 
1,736 


6,677 


5,115 
4,493 
3,059 


1,202.2 


12,667 


Even  where  a  coal  field  has  been  both  developed  and  surveyed  in 
detail  there  is  a  large  amount  of  uncertainty  in  ail  tonnage  estimates. 
Moreover,  the  Bering  and  Matanuska  fields,  which  contain  the  most 
valuable  coals,  are  regions  of  great  structural  complexity,  which 
intitnluces  another  factor  of  error.  In  Alaska  only  between  300 
and  400  square  miles  of  coal-bearing  rocks  have  been  surveyed  in 
any  detail,  and  of  the  remaining  800  believed  to  be  imderlarn  by  coal 
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there  are  only  very  meager  data.  Of  the  remaining  estimated  12,000 
s(]^uare  miles  of  coal  fields,  only  the  general  outline  is  known,  and  it 
will  remain  for  further  surveys  to  determine  how  much  of  it  is  imder- 
lain  by  workable  coal  beds.  It  should  be  remembered  also  that 
upward  of  a  third  of  Alaska  is  almost  unexplored. 

These  estimates,  while  they  have  little  quantitative  value,  indicate 
a  probable  minimum.  In  view  of  the  incompleteness  of  the  data  it 
will  probably  be  conservative  to  multiply  the  above  figures,  at  least 
those  referring  to  lignite,  by  10  or  even  by  100. 

These  facts  clearly  show  that  the  present  low  status  of  coal  mining 
in  Alaska  is  no  criterion  of  the  future  importance  of  this  industry. 
Up  to  the  present  time  coal  has  been  mined  only  for  very  local 
markets  and  the  high-grade  fuels  of  Bering  River  and  the  Matanuska 
field  are  practically  untouched.  These  two  fields  can  ship  coal  onlv 
when  railway  connection  with  tide  water  has  been  established. 
Some  progress  was  made  on  such  railways  during  1908,  but  it  will 
probably  be  two  years  before  any  considerable  shipments  are  made. 
In  both  fields  the  activities  in  1908  were  largely  confined  to  surveys 
for  patents,  assessment  work,  and  the  building  of  trails  and  roaos. 
Up  to  the  close  of  1908  no  patents  for  coal  lands  had  been  issued,  and 
this  tended  to  discourage  development. 

Coal  consumption  in  Alaska  also  decreased  in  1908,  compared  with 
1907,  as  shown  in  the  accompanying  table.  This  is  largely  due  to 
the  decreased  industrial  activities  brought  about  by  the  financial 
depression.  Very  little  coke  was  used,  as  the  copper  smelter*  at 
Hadley  was  in  blast  only  a  part  of  the  year.  A  more  important 
cause  for  decrease  in  coal  consumption  was  the  large  use  made  of 
petroleum  as  fuel.  At  the  Treadwell  group  of  mines  petroleum  was 
substituted  for  coal,  and  there  was  also  an  increase  of  petroleum- 
burning  engines  on  Yukon  River  boats.  These  facts  were  reflected 
in  the  increased  shipments  of  petroleum  to  Alaska,  which  in  the  year 
ending  June  30,  1907,  amounted  to  117,696  barrels  and  in  the  suc- 
ceeding twelve  months  increased  to  285,642  barrels. 


Shipments  of  coal  to  Alaska,  1904- 

1908,  in 

short  tons. 

12  months  end- 
ing Juno  30, 
1004. 

12  months  end- 
ing June  30, 
1905. 

12  months  end- 
ing June  30, 
1906. 

12  months  end- 
ing June  30, 
1907. 

12  months  end- 
ing June  ao, 
1906. 

•  . 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

S85 

187,352 
4,281 

260,266 

Quan- 
Uty. 

Value. 

Quan- 
Uty. 

Value. 

Qaan- 
tlty. 

Value. 

Domestic  antbra> 
cite 

6 

47,314 
535 

066,397 

533 

54,189 
3,481 

en,  740 

3,052 

12,932 

4,638 
3,314 

$7,000 

270.651 
25,639 

288,164 

8,587 

33,789 

28,679 
14,795 

1.388 

27,306 
2,058 

63,485 

4,664 

4,683 

13,573 
31 

$17,087 

154,841 
11,014 

299,861 

10.132 

Domestic  bitumi- 
noos 

46,709 
439 

71,290 

1,802 

$193,740 
2,251 

261,987 

4,303 

75,368 
389 

046,463 

• 

$266,047 
3,676 

187,348 

Domestic  coke 

Canadian  bitumi- 
nous   

Australian    bitu- 
minous  

Japanese  bitumi- 
nous  

15,616 

01,040 
ifift 

Foreign     bitumi- 
nous, shipped 
via     United 
States 

3,723 

23,904 

6,216 

29,673 

791 
8,543 

4,838 

38,139 

Canadian  coke 

' 

123.963 

486,185   120,468  481,657  |l31,554 

499,048  1154,779  677,384   117,182     500,768 

<*  Includes  11  tons  of  Canadian  anthracite. 
t>  Includes  4  tons  of  Canadian  anthracite. 


c  Includes  28  tons  of  Canadian  anthracite. 
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Total  production  in  1908,  2,078,357  short  tons;  spot  value, 
$3,499,470. 

Arkansas  suffered  more  from  the  untoward  conditions  which 
existed  during  1908  than  did  any  of  the  States  of  the  southwestern 
region,  having  in  1908  shown  a  decrease  in  production  of  22.17  per 
cent,  as  compared  with  14.7  per  cent  decrease  in  Kansas,  17  per  cent 
decrease  in  Missouri,  and  19  per  cent  decrease  in  Oklahoma.  The 
loss  in  tonnage  in  Arkansas  amounted  to  592,081  short  tons,  a 
decrease  from  2,670,438  short  tons  in  1907  to  2,078,357  tons  in 
1908.  The  value  declined  from  $4,473,693  to  $3,499,470,  a  loss  of 
$974,223,  or  21.78  per  cent.  The  average  price  obtained  during 
1908  was  only  a  fraction  of  a  cent  less  than  in  1907,  the  principal 
reason  for  this  being  that  on  account  of  the  conditions  which  pre- 
vailed during  the  year  there  was  little  or  no  demand  for  the  slack  or 
small  sizes  ol  coal  produced  in  mining  operations,  and  these  were  to  a 
considerable  extent  wasted.  The  prices  obtained  for  the  higher  grades 
averaged  about  the  same  as  prevailed  for  the  total  output  in  1907. 

The  factors  which  contriouted  to  the  decreased  production  were 
(1)  the  financial  depression,  (2)  the  exceptionally  warm  weather 
during  the  winter  months,  (3)  labor  disaffections,  and  (4)  increased 
production  and  consumption  of  petroleum  and  natural  gas  in  the 
Louisiana  and  Mid-Continent  fields.  The  last  factor  was  probably 
as  much  responsible  for  the  decrease  as  all  the  others  put  together. 
The  labor  disaffection  was  the  usual  biennial  suspension  of  opera- 
tions on  April  1  pending  the  settlement  of  the  wage  scale. 

Of  the  5,337  men  employed  in  the  coal  mines  of  the  State,  4,037 
went  on  strike  and  these  were  idle  for  an  average  of  96  days  each. 
The  total  number  of  days  lost  was  387,841,  or  almost  exactly  half  of 
the  total  time  made.  Because  of  the  slight  demand  and  also  because 
the  laige  consumers  in  anticipation  of  a  suspension  had  well  stocked 
with  coal,  this  did  not  have  as  much  effect  upon  the  production  as 
might  be  supposed.  During  1908  the  5,337  men  employed  in  the 
coal  mines  of  Arkansas  averaged  145  working  days.  In  1907  the 
5,085  men  employed  worked  an  average  of  190  days.  It  is  to  be 
noted  in  Arkansas,  as  in  a  number  of  other  coal-producing  States, 
that  notwithstanding  the  depression  and  decreased  production  in  1908. 
there  was  a  larger  mmiber  of  men  employed.  This  is  attributea 
to  the  fact  that  on  account  of  the  slight  demand  for  labor  in  other 
branches  of  industry  there  was  a  greater  supply  for  the  coal  mines. 
The  average  production  per  man  for  each  working  day  in  1908  was 
2.68  short  tons,  and  the  average  production  per  man  for  the  year  was 
389  tons.  In  1907  the  average  daily  prodiiction  per  man  was  2.76 
short  tons,  and  for  the  year  525  tons.  Since  the  coal  miners  of 
Arkansas  have  been  unionized  practically  all  of  the  coal  mines  of  the 
State  have  been  operated  on  the  basis  of  an  eight-hour  day. 

No  machines  have  been  in  use  in  the  production  of  coal  in  Arkansas 
during  the  last  six  years. 

There  was  only  one  company  in  Arkansas  which  made  any  effort 
to  improve  the  quality  or  the  coal  by  washing.  This  company 
installed  4  Stewart  jigs,  by  which  there  were  washed,  in  1908,  57,450 
short  tons  of  coal,  yielding  43,670  tons  of  cleaned  coal  and  13,708 
tons  of  refuse.     In  1907  the  same  company  washed  92,848  short  tons 
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of  coal,  obtaining  69,636  tons  of  cleaned  coal  and  23,212  tons  of 
refuse. 

Mr.  R.  A.  Young,  the  state  mine  inspector  of  Arkansas,  reports  that 
during  1908  there  were  14  men  killed,  17  serioushr  injured,  and  26 
slightly  injured  in  the  coal  mines  of  the  State.  Or  the  total  number 
of  men  killed.  6  were  married,  and  7  children  were  left  fatherless. 
The  causes  or  the  accidents  were  as  follows:  From  falls  of  rock  or 
coal  in  the  gangways,  6  men  were  killed  and  8  injured;  from  falls  of 
roof  in  rooms,  2  were  killed  and  2  injured;  from  gas  explosions,  1  was 
killed  and  7  were  injured.  Two  men  were  killed  and  13  injured  by 
being  crushed  by  trip  cars.  Shaft  accidents  killed  one  and  injured 
one.  One  man  was  mjured  by  a  dust  explosion.  One  death  and  10 
injuries  were  the  result  of  ''other  causes. 

The  statistics  of  production,  by  counties,  for  the  last  two  years, 
with  the  distribution  of  the  product  for  consimiption,  are  shown  in 
the  following  table: 

Coal  production  of  Arkansas  in  1907  and  1908,  by  counties,  in  short  tons. 

1007'. 


County. 


FranUin , 

Johnson 

Logan 

Pope 

Sebastian , 

Scott  and  Washington 


Loaded 
at  mines 
for  ship- 
ment. 


403,128 

235,655 

27,683 

38,389 

1,806,737 

44,734 


2,556,226 


Sold  to 
local 
trade 
and  used 
by  em- 
ployees. 


3,534 
2,648 
1,603 
404 
9,972 
4,554 


22,715 


Used  at 
mines  far 

steam 
and  heat. 


16,790 

5,060 

684 

8,960 

68,677 
1,306 


91,497 


Total 
quantity. 


423,462 

243,283 

29,970 

47,763 

1,875,386 

60,504 


2,670,438 


Total 
value. 


1647,615 

612,477 

73,767 

163,267 

3,009,026 

67,541 


4,473,603 


Aver- 
age 
piice 
per 
ton. 


fl.53 
2.11 
2.46 
3.42 
1.60 
1.33 


1.68 


Aver- 
age 
num- 
ber of 
days 
active. 


214 
149 
201 
165 
197 
133 


190 


Average 
number 
of  em- 
ployees. 


774 
772 
89 
237 
3,111 
102 


5,065 


10O8. 


Franklin 

Johnson 

Logan 

Sebastian 

other    coimtieso    and 
small  mines 


196,334 

191.038 

27,754 

1,524,610 

51,452 


1,991,188 


875 
2,345 
1,822 
7,121 

2,630 


14,793 


6.103 

4,300 

1,147 

49,047 

11,779 


72, 376 


203,312 

197,683 

30,723 

1,680,778 

65,861 


2,078,357 


$316,140 

407,874 

72,844 

2,620,225 

162,387 


3,499.470 


$1.65 
2.06 
2.37 
1.50 

2.77 


1.68 


87 

97 

124 

171 

149 


145 


781 

738 

171 

3,280 

367 


5,337 


a  Pope,  Scott,  and  Washington. 

A  statement  of  the  production  of  coal  in  Arkansas,  by  counties, 
for  the  last  five  years,  with  the  increases  and  decreases  in  1908  as 
compared  with  1907,  are  shown  in  the  following  table: 

Coal  production  of  Arkansas,  190i-1908,  by  counties,  in  short  tons. 


County. 


Franklin 

Johnson 

Logan 

Pope 

Sebastian 

other  counties  and  small  mines 

Total 

Total  value 


1904. 


217,667 

35,300 

61,488 

1,234,794 

61,708 


2,000,451 
^,102,660 


1905. 


0  634,618 


26,090 

39,686 

1,180,455 

44,825 


1906. 


a  489, 434 


26,647 

34,776 

1,278,497 

34,914 


u 


1,934,673     1,864,268 


,       ,  2,670,438 

$2,880,738  i$3,000,S8B  bi, 473,093 


1907. 


a  666, 735 


29,970 

47,763 

1,875,386 

uO,  0v4 


1906. 


Increase 

(+)  or  de- 

crease(— ), 

1906. 


0  400,995 


-  265.740 


30,723 

35,481 

1,580,778 

30,380 


2,078,357 
$3,499,470 


+         763 

-  12,272 

-  294,606 

-  20,214 

-  602,061 
—$074,223 


olndi 


County. 


OOAIi.  99 

According  to  the  United  States  census  for  1840,  a  small  quanti^  of 
coal  (220  short  tons)  was  mined  in  Arkansas  during  that  year.  With 
the  exception  of  9,972  short  tons  mined  in  Missouri  and  400  tons 
from  Iowa  mines,  this  was  the  only  coal  produced  west  of  Missis- 
sippi River  in  that  year,  and  for  the  next  twenty  years  these  were  the 
only  States  west  of  the  Mississippi  from  whicn  any  coal  production 
was  reported.  The  industry  in  Arkansas  did  not  develop  rapidly 
during  the  earlier  years,  as  tne  census  of  1860  shows  a  production  of 
only  200  tons,  and  that  of  1880  a  total  of  14,778  short  tons.  Dm-ing 
the  last  twenty  years,  with  the  exception  of  1904,  190S^  1906,  ana 
1908  the  production  has  increased  quite  rapidly,  reachmg  a  maxi- 
mum of  2,670,438  short  tons  in  1907. 

A  statement  of  the  annual  production  of  coal  in  Arkansas  from  1840 
to  the  close  of  1908  will  be  found  in  the  following  table: 


Prvduetion  of  coal  in 

ArkaruoM/rom  1840  to 

190S,  in  thorl  Ion*. 

Ymt.      '  QnttUty, 

Y«f. 

Quutltjr.           Y«r. 

QuBlllty. 

Y«r. 

QmnUty. 

MO                       zn 

w 

^1:1?! 

I«S 

1,070,138 

"■" 

fiM 

"* 

"*° '^'"» 

]gM 

'\\ 

The  total  original  supply  of  coal  in  Arkansas  was  1,887,000.000 
short  tons,"  of  which  1,797,000,000  were  bituminous  and  semiantnra- 
cite  and  90,000,000  tons  were  li^ite.  The  lignite  areas  have  not 
been  developed  and  no  production  has  been  reported  from  them. 
From  the  bituminous  and  semianthracite  areas  there  have  been, 
mined,  to  the  close  of  1908,  25,834,758  short  tons,  representing  an 
exhaustion,  including  waste,  of  approximately  39,000,000  tons,  or  a 
little  more  than  2  per  cent  of  the  estimated  original  contents  of  the 
Arkansas  fields.  Of  the  total  amount  of  coal  produced  in  Arkansas 
from  the  time  when  mining  began,  8  per  cent  was  mined  in  1908,  in 
which  year  the  output  also  represented  about  0.11  per  cent  of  the 
estimated  original  supply.^ 

CALIFORNIA. 

Total  production  in  1908,  18,755  short  tons;  spot  value,  J54,840. 

CaUfomia  does  not  possess  much  importance  as  a  coal-producing 
State,  but  it  is  one  of  tne  few  in  which  the  output  in  1908  showed  an 
increase  over  that  of  the  preceding  year.  All  of  the  production  was 
the  result  of  recent  developments  in  new  territory.  The  old  mines 
at  Tesla,  in  Alameda  County,  and  at  Black  Diamond,  in  Contra  Costa 
County,  were  idle  throughout  the  year.  The  recent  developments 
have  been  at  lone,  in  Amador  County,  and  at  Stone  Canyon,  in 
Monterey  County,  and  the  production  m  those  two  counties  in  1908 
exceedea  that  of  the  entire  State  in  1907  by  4,805  tons,  while  the  in- 
crease in  value  amounted  to  S16,627. 


«  Unltad  Stats,  hj  Uulua  R.  CampbeU,  IT.  B.  0«ol.  Bi 

KTlptlotiari--  ■-' '— '—  — '-—-.•■ —  — 

Om.  BmrvT,  No.  SU,  IMS,  p. 


*  For^MM  daoiptloti  of  (bs  ArkuKuooM  Oelda,  see  I 
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The  coal-mining  industry  of  California  has  been  adversely  affected, 
first  by  the  importation  of  foreign  and  better-grade  coals,  brought 
largely  as  ballast,  and  second,  by  the  increased  production  of  pe- 
troleimi  and  its  use  for  fuel  piuposes  in  manufacturing  establish- 
ments. As  a  result  of  these  conditions  the  production  of  coal  in  the 
State  had  decreased  from  over  170,000  tons  in  1900  to  77,050  tons 
in  1905;  to  25,290  tons  in  1906,  and  to  13,950  tons  in  1907.  Up  to 
the  close  of  1908  the  entire  production  of  coal  in  the  State  had  been 
of  the  lignite  or  subbituminous  variety.  During  the  past  year,  how- 
ever, the  development  of  the  mines  in  Stone  Canyon,  Monterey 
County,  has  placed  upon  the  market  a  bituminous  coal  of  a  <|uality  to 
compete  witn  the  foreign  coals  brought  into  the  San  Francisco  mar- 
ket, and  it  is  believed  that  this  will  result,  to  some  extent,  in  the 
rehabilitation  of  the  coal-mining  industry  of  the  State.  It  is  under- 
stood to  be  the  intention  of  the  promoters  of  this  enterprise  to  cater 
to  the  domestic  trade  in  which  fuel  petroleum  does  not  figure  as  a 
competitor. 

The  production  of  petroleum  in  CaUfornia  increased  from 
33,098,598  barrels  in  1906  to  39,748,375  barrels  in  1907,  and  to 
44,861,742  barrels  in  1908.  This  enormous  output  of  crude  pe- 
troleum has  almost  eliminated  coal  as  a  fuel  for  railroad  and  manu- 
facturing purposes  in  California,  and  has  confined  its  use  almost 
entirely  to  domestic  purposes.  There  is  promise  of  additional  coal 
supplies  from  Monterey  and  San  Benito  coimties,  if  transportation 
facilities  are  secured. 

The  statistics  of  coal  production  in  California  during  the  last  five 
years,  with  the  distribution  of  the  product  for  consumption,  are 
shown  in  the  following  table  : 

DUlribuiion  of  the  coal  product  of  California,  1904-1908,  in  thort  tons. 


Year. 


1004 
1905 
190(J 

1<K)8 


Sold  to 

Aver- 

Aver- 

Loaded 

local 

Used  at 

age 

at  mines 

trade 

mines  for  |     Total 

Total 

age 
pnce 

uum- 

for  ship- 

and used 

steam      quantity. 

and  heat. 

1 
1 

value. 

l)er  of 

ment. 

74,656 

by  em- 
ployees. 

per 
ton. 

days 
active. 

3,840 

392  1      78,888 

$375,581 

S4.76 

282 

74,000 

550 

2,500        77,050 

382,725 

4.97 

294 

7,040 

15,250 

3,000      a25,290 

60,710 

2.40 

284 

7,910 

2,680 

3,360  1      13,950 

38,213 

2.74 

258 

12,400 

1,955 

4,400  1      18,755 

54,840 

2.93 

250 

Average 
number 
of  em- 
ployees. 


168 

135 

41 

32 

34 


a  In  addition  to  this  total  there  were  6,910  tons  of  bituminous  coal  mined  In  Monterey  County,  but  not 
shipped  during  the  year. 

The  records  of  the  State  Mining  Bureau  of  California  show  a  pro- 
duction of  coal  in  that  State  as  early  as  1861.  It  was  at  that  time 
one  of  the  16  coal-producing  States.  During  the  latter  part  of  tliat 
decade  and  throughout  the  one  following  the  production  of  Cali- 
fornia exceeded  100,000  tons  annually  and  reacned  a  maximum  of 
237,000  tons  in  1880.  Since  1881  the  production  has  been  irregular^ 
having  been  largely  influenced  by  the  imports  of  Australian  ancl 
British  Columbia  coals.  The  receipts  of  Australian  coal  have  de- 
pended principally  upon  the  wheat  production  and  shipments  from 
the  Pacific  coast.  Vessels  bringing  Australian  coal  as  return  cargoes 
have  had  very  low  freight  rates. 
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The  history  of  the  coal-mining  industry  in  California  from  1861  to 
the  close  of  1908  is  exhibited  in  the  following  table: 


Production  of  coal  in 

California 

from  1861  to  1908,  in  short  tons. 

Year. 

Quantity.  '       Year. 

Quantity.           Year. 

Quantity. 

Year. 

Quantity. 

IS61 

6,820 
23,400 
43.200 
50,700  1 
60,530  , 
84,020  ' 
124.090  1 
143,676 

1874 

215,352 

166,638 

128,049 

107,789 

134,237 

147,879 

236,950 

140,000 

112,592 

76,162 

77,485 

71,615 

100,000 

1887 

50,000 

95,000 

119,820 

110,711 

93,301 

86,178 

72,603 

67,247 

75,453 

78,544 

87,992 

145,888 

160,915 

1900 

171,708 

iiaa 

1875 

1888 

1901 

151,079 

lVi3 

1  1876 

1889 

1902 

84,984 

LSdrl 

j  1877 

1890 

1903 

104.673 

lyiS 

'  1878 

1891 

1904 

78,888 

isw 

1  1879 

1892 

1905 

77.050 

1V)7 

1  1880 

1893 

1906 

25,290 

i*toH 

1881 

1894 

1907 

13,950 

lv;9 

157,234 
141,890  1 
1^,493 
190,859 
186,611 

1882 

1895 

1896 

1897 

1898 

1899 

1908 

18,755 

iKiO 

1883 

1S71 

1884 

5,049,700 

1H72 

1885 

Ijj73 

1886 

COLORADO. 

Total  production  in  1908,  9,634,973  short  tons;  spot  value, 
$13,586,988. 

For  the  second  time  in  a  period  of  fifteen  years  the  coal  production 
of  Colorado  has  shown  a  decrease  as  compared  with  the  output  of  the 
preceding  year.  In  1904  the  coal-mining  industry  of  the  State  was 
seriously  anected  by  labor  disturbances,  and  the  production  decreased 
from  7,423,602  short  tons  in  1903  to  6,658,355  tons  in  1904.  The 
trade  depression  and  the  stringency  in  the  money  market  during  1908 
were  manifested  in  Colorado  by  a  decrease  in  the  coal  production 
which  amoimted  to  1,155,263  short  tons,  or  10.71  per  cent,  as  com- 
pared with  the  production  of  1907.  The  value  of  the  product 
decreased  slightly  less  in  proportion — from  $15,079,449  in  1907  to 
$13,586,988  in  1908,  a  decline  of  $1,492,461,  or  9.9  per  cent. 

The  condition  of  the  money  market  was  most  severely  felt  in  the 
early  part  of  the  year,  and  resulted  in  the  shutting  down  of  many 
fuel-consuming  industries  in  Colorado  and  adjoining  States.  The 
plants  of  manv  metalliferous  mines  either  closed  down  entirely  or 
materially  reduced  their  output,  and  this  decline  in  production 
in  turn  curtailed  freight  traffic  and  consequently  lessened  the  de- 
mand of  the  railroads  for  fuel.  In  addition  to  this,  the  winter  of 
1907-8  was  exceptionally  mild,  and,  as  the  result  of  these  several 
untoward  conditions,  many  of  the  coal  mines  in  Colorado  suspended 
operations^  and  some  did  not  resume  business  until  late  in  the  fall  of 
1908.  It  is  to  be  noted,  however,  that  in  spite  of  these  conditions 
there  was  a  slight  increase  in  the  average  price  per  ton,  and,  as  already 
observed,  the  aecline  in  value  was  less  in  proportion  than  the  decrease 
in  production.  This  may  be  attributed  in  part  to  the  fact  that  the 
miners'  wages  were  not  reduced,  and  with  snortened  production  the 
mining  expenses  were  naturally  slightly  increased,  necessitating  an 
advance  in  price.  It  may  also  be  assumed  that  the  closing  down  of 
the  metal  mining  and  smelting  operations  cut  off  the  market  for  the 
lower  grades  of  coal  used  for  steaming  purposes,  and  that  the  coal  sold 
during  the  year  consisted  largely  or  screened  sizes,  which  command 
higher  prices. 

The  relations  between  the  operators  and  the  miners  during  1908 
were  in  general  harmonious,  such  disaffections  as  occurred  being  of 
insujficient  importance  to  affect  production.    Most  of  the  labor 
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troubles  occurred  in  the  Denver  subbituminous  or  black  lignite 
region  and  were  generally  of  short  duration.  Out  of  14,523  men, 
768  were  on  strike  for  an  average  of  22  days.  The  most  serious 
difficulty  occurred  at  the  mines  of  the  Leyden  Coal  Company,  in 
JeflFerson  County,  where  130  men  were  idle  for  a  period  of  60  days. 
The  total  amoimt  of  time  lost  was  a  little  more  than  one-half  of  1 
per  cent  of  the  total  time  worked. 

The  supply  of  railroad  cars  was  unusually  regular,  although  at 
times  there  were  shortages,  not  because  of  the  lack  or  cars,  but  by 
reason  of  the  inability  of  the  transportation  companies  to  furnish 
motive  power. 

At  the  beginning  of  1909  the  outlook  for  the  year  was  encouraging. 
It  is  believed  that  the  tonnage  of  the  current  year  will  exceed  that  of 
1907,  which  was  the  largest  m  the  history  of  tne  State. 

The  total  nimiber  of  men  employed  in  the  coal  mines  of  Colorado 
in  1908  was  14,523,  working  an  average  of  212  days,  as  compared  with 
14,223  men  for  a  period  of  258  days  in  1907,  indicating  that  the  supply 
of  labor  was  greater  in  1908  than  in  the  previous  year,  but  that  the 
working  time  was  materially  reduced.  There  was  also  a  reduction  in 
the  average  production  per  man  for  the  year,  although  the  daily  output 
for  each  man  employed  increased.  In  1907  the  average  production 
for  each  man  employed  was  759  tons.  In  1908  it  was  663  tons.  The 
average  production  per  day  per  man  was  3.13  tons  in  1 908,  as  compared 
with  2.94  tons  in  1907.  In  1906  the  average  production  per  man  for 
the  year  was  889.4  tons,  and  per  day  3.32  tons.  Most  of  the  larger 
mines  of  the  State  are  operated  upon  the  basis  of  the  ten-hour  day, 
there  being  61  mines  in  1908,  employing  8,535  men,  that  worked  ten 
hours;  79  mines,  employing  5,158  men,  reporting  eight  hours  as  the 
working  day  in  1908,  as  compared  with  60  mines,  employing  3,420 
men  in  1907.  Three  mines,  employing  63  men,  reported  nine  hours 
as  the  working  day  in  1908. 

The  increase  in  the  use  of  mining  machines  in  the  coal  mines  of 
Colorado,  which  was  reported  in  1907,  continued  in  1908,  as  far  as  is 
indicated  by  the  niunber  of  machines  in  use,  but  sympathizing  with 
the  slight  decrease  in  production,  there  was  a  corresponding  decrease 
in  tonnage  won  by  the  use  of  machines.  Returns  for  1908  show  that 
there  were  211  machines  in  use,  as  compared  with  175  in  1907.  The 
machine-mined  product,  however,  decreased  from  1,689,517  tons  in 
1907  to  1,668,602  tons  in  1908.  The  percentage  of  the  machine- 
mined  product  to  the  total  increased,  however,  from  15.66  to  17.32. 
Of  the  211  machines  in  use  in  1908,  205  were  undercutting  and  6 
were  shearing  machines.  The  undercutting  machines  consisted  of 
134  pick  machines,  53  chain  breast,  and  18  long-wall  machines.  The 
shearing  machines  consisted  of  3  pick  and  3  chain  machines.  There 
are  two  plants  in  the  State  at  which  washing  machinery  has  been 
installed.  The  total  quantity  of  raw  coal  washed  in  1908  was  449.320 
tons,  yielding  336.123  tons  of  cleaned  coal  and  113,197  tons  of  refuse. 
All  of  this  washed  coal  was  used  for  coking. 

Mr.  John  D.  Jones,  the  state  coal-mine  inspector,  reports  that  in  1908 
there  were  61  men  killed  and  115  injured  m  the  coal  mines  of  Colo- 
rado, this  being  a  decided  improvement  over  the  preceding  year, 
when  99  men  were  killed  and  138  injured.  Of  the  61  men  killed  last 
year  27  were  married,  and  there  were  51  children  left  fatherless.  Of 
the  nonfatal  accidents  29  were  of  •  «->«/^"s  character,  and  in  86  the 
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injuries  received  were  of  minor  importance.  By  far  the  lai^er  num- 
ber both  of  deaths  and  injuries  were  due  to  falls  of  roof  in  rooms,  this 
character  of  accident  claiming  a  total  of  91  victims,  34  of  whose 
injuries  resulted  fatally  and  57  of  whom  recovered.  The  injuries 
resulting  from  accidente  on  ''trips"  of  mine  cars  claimed  the  second 
largest  number  of  victims,  10  men  having  been  killed  and  35  injured 
from  that  cause.  Gas  and  dust  explosions  killed  5  and  injured  8. 
Falls  of  rock  in  gan^ays  killed  5,  powder  explosions  killed  2  and 
injured  1,  shaft  accidents  resulted  in  1  death,  while  4  deaths  andl4 
inj  uries  were  due  to  other  causes.  The  death  rate  per  1 ,000  employees 
was  4.2  in  1908  against  6.96  in  1907,  and  the  number  of  tons  mmed 
for  each  life  lost  was  157,950  in  1908  as  against  108,992  tons  in  1907. 

On  account  of  the  unfavorable  trade  conditions,  little  work  in  the 
way  of  new  development  in  the  Colorado  coal  fields  was  done  in  1908, 
except  the  continuation  of  construction  of  the  Denver,  Northwestern 
and  Pacific  Railroad,  ''the  Moffat  road,"  from  Denver  into  Routt 
County,  where  large  quantities  of  high-grade  coal  are  known  to  exist. 
With  the  transportation  facilities  thus  afforded  (Routt  County  having 
been  hitherto  without  railroad  connections)  this  will  probably 
become  one  of  the  important  coal-producing  districts  of  the  State. 

The  statistics  of  production  in  Colorado  m  1907  and  1908,  with  the 
distribution  of  the  product  for  consumption,  are  shown  in  the  following 
table: 

Coal  production  of  Colorado  in  1907  and  1908y  by  counties^  in  short  tons. 


County. 
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11,641 
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8,468 
1,179 

37,180 
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5,600 

20,817 

11,824 
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and 
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44,163 
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6,005 

82,004 

5,346 

12,760 

46,014 

2,185 

116,302 
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6,286 
24,753 
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74,180 


2,056 
1,647,848 


201,280 


1,826,264 


Total 
quantity. 


1,206,720 

22,067 

260,705 

772,040 

220,040 

588,860 

1,707,700 

184,018 

4,886,105 

44,530 

5,690 

136,074 

664,380 

2,100 


10,700,236 


Total 
Yaloe. 


$1,076,064 

35,447 

304,402 

1,656,280 

282,001 

886,016 

2,790,133 

324,230 

5,658,606 

85,233 

10,530 

222,260 

747,405 

3,735 


16,070,440 
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ace 

price 
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$1.52 
1.60 
1.46 
2.14 
1.28 
1.60 
1.66 
1.76 
1.16 
1.01 
1.85 
1.63 
1.32 
1.71 


1.40 
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num- 
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days 
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212 
156 
200 
250 
208 
228 
261 
260 
281 
200 
218 
226 
281 
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Average 
number 
of  em- 
ployees. 


1,472 

87 

277 

1,536 

288 

607 

2,611 

283 

6,186 

62 

10 

108 

617 


14,223 


1908. 


BooMer 

Delta 

EIPmo 

Fremont 

Qsifleld 

Gonntoon. 

Hoerlano 

U  Plata 

Las  Animas 

Men 

Roott 

WeM 

Other  ooantieB*. 


1,007,230 

31,842 

221,451 

622,484 

216,412 

462,103 

1,668,460 

164,170 

2,022,135 

42,000 

10,180 

206,468 

281,683 


7,766,422 


14,766 

6,737 

86,260 

16,483 

2,881 

1,745 

7,666 

10,864 

33,668 

15,350 

2,825 

35,066 

10,322 

2,080 


45,052 

110 

10,062 

81,307 

1,776 
14,624 
68,033 

1,066 
121,558 

1,000 


11,886 
23,841 


246,403  331,104 


30 

24,768 


1,113,460 


133,706 


1,271.054 


1,067,048 

37,680 

317,763 

660,274 

220,000 

503,140 

1,644,068 

166,000 

4,100,801 

60,250 

13,005 

343,414 

300,462 

2,080 


$1,535,810 

66,421 

427,502 

1,471,164 

274,633 

801,661 

2,644,508 

300,317 

4,854,651 

00,275 

20,505 

536,058 

548,452 

6,041 


9,634,973  {13,586,988 


11.44 
L76 
1.35 
2.20 
1.26 
1.59 
1.61 
1.81 
1.16 
1.68 
1.58 
1.66 
1.37 
2.02 


162 
191 
241 
206 
184 
215 
210 
196 
227 
171 
180 
204 
218 


1,337 

60 

364 

1,416 

332 

607 

2,808 

312 

6,047 

99 

8 

494 

540 


1.41 


212 


14,623 


«  Adams,  Archuleta,  Jefferson,  Larimer,  Montezuma,  Pitkin,  and  Rio  Blanco. 
*  Aicholeta,  Dongas,  Jefferson,  Larimer,  Montezuma,  Pitkin,  and  Rio  Blanco. 
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The  following  table  shows  the  total  production  of  the  State,  by 
counties,  during  the  last  five  years,  with  the  increases  and  decreases 
in  1908  as  compared  with  1907: 

Coal  production  of  Colorado ,  1904-1908 ^  by  counties ,  in  short  tons. 


County. 


Boulder 

Delta 

El  Paso 

Fremont 

Garfield 

Gunnison 

Huerfano 

Jefferson 

La  Plata 

Las  Animas 

Pitkin 

Routt 

Weld 

other  counties... 

Total 

Total  value. 


1904. 

1905. 

1906. 

1907. 

1908. 

736,824 

839,804 

1,022,096 

1,296,729 

1,067,948 

21,683 

9,497 

6,812 

22,087 

37,689 

248,013 

188,775 

210,793 

269,795 

317,763 

256,200 

512,002 

666,034 

784,949 

669,274 

108,545 

172,563 

193,063 

220,040 

220,099 

494,545 

513,317 

583,175 

576,859 

503,140 

1,187,905 

1,426,640 

1,803,791 

1,797,790 

1,644,068 

129,168 

189,235 

212,037 

193,814 

163,624 

146,060 

168,669 

173,720 

184,018 

166,090 

2,806,953 

4,297,599 

4,768,882 

4,885,105 

4,190,801 

260,006 

.  342,804 

319,529 

313,866 

228,828 

5,568 

3,043 

5,297 

5,690 

13,005 

118,862 

101,812 

95,420 

136,074 

343,414 

37,003 

60,069 

.50,569 

103,420 

69,230 

6,658,355 

8,826,429 

10,111,218 

10,790,236 

9,634,973 

$8,751,821 

910,810,978 

$12,735,616 

$15,079,449 

9U,  OoD,  vKSi 

IncreMe 

(-l-)orde- 

crBaae(— ), 

1906. 


+ 


+ 
+ 


228,781 
15,602 
47,968 

115,675 

59 

73,719 

153,722 
30,190 
17,928 

694,304 

85,038 

7,315 

207,340 
34,190 


-  1,155,263 
-$1,492,461 


It  is  noted  in  the  above  table  that  the  greatest  decrease  occurred 
in  Las  Animas  County,  where  the  production  in  1908  was  694,304 
short  tons  less  than  in  1907.  This  is  the  principal  coke-producing 
county  in  the  State,  and  the  greater  part  of  the  decrease  was  due  to 
the  falling  off  in  the  manufacture  of  coke.  The  coal  made  into  coke 
in  Las  Animas  County  in  1908  was  434,398  tons  less  than  in  1907. 
The  cause  of  this  decrease  was  the  lessened  demand  by  the  smelters. 
The  next  largest  decrease  was  in  Boulder  County,  where  the  pro- 
duction in  1908  was  228,781  short  tons  less  than  in  1907.  This  was 
offset  in  part,  however,  by  the  increased  production  in  Weld  County, 
both  of  these  counties  being  in  the  Denver  subbituminous  region. 
The  increase  in  Weld  Coimty  amounted  to  207,340  short  tons  and 
was  due  principally  to  the  operations  of  the  Parkdale  Fuel  Company, 
which  began  its  coal-mining  operations  in  1906.  Huerfano  County, 
second  in  producing  importance,  was  third  in  the  amount  of  decrease 
in  1908.  The  production  in  that  county  decreased  153,722  short 
tons.  Fremont  County  showed  a  decrease  of  115,675  tons.  Of  the 
counties  having  an  output  exceeding  5,000  tons,  there  were  eight  in 
which  the  production  decreased  in  1908  and  five  which  showed 
increases. 

Coal  mining  as  an  industry  in  Colorado  began  in  1864,  a  production 
of  500  short  tons  being  recorded  for  that  year.  In  1876  tne  produc- 
tion reached  for  the  first  time  a  total  exceeding  100,000  tons,  and 
six  years  later,  in  1882,  had  reached  the  million-ton  mark.  Since 
that  date  the  increase  has  been  almost  uninterrupted,  there  being 
only  three  instances,  ten  years  apart  (in  1884,  1894,  and  1904),  when 
the  production  showed  a  decrease  of  any  importance,  and  only  four 
altogether  in  thirty-six  years.  The  largest  decrease  was  made  in 
the  ^'hard-times"  year,  1894.  The  coal  production  of  the  State 
exceeded  3,000,000  tons  in  1890;  ten  years  later  it  had  grown  to 
over  5,000,000  tons,  and  it  amounted  to  nearly  1 1,000,000  tons  in  1907. 
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The  record  by  years  since  1864  is  shown  in  the  following  table: 

Prodvctum  of  coal  in  Colorado  from  1864  to  190S,  in  thort  Umt. 


V-.. 

Qomtlty. 

Y-. 

QnmUty. 

Y«r. 

QuMiUty. 

Year. 

QimDtily. 

1SS8 

2 

1900 

6244  3M 

10,  GOO 

6,U8,3£5 

IS 

1  5S'i" 

5' 

!^ 

W5 

'^ 

* 

Mr.  Campbell's  estimate  "  of  the  coal  fields  of  Colorado  shows  that 
the  area  containing,  or  which  may  contain,  workable  coal  beds 
amounts  to  17,130  square  miles,  of  which  10,130  square  miles  are 
estimated  to  contain  workable  coal;  4,180  square  miles  may  contain 
workable  coal,  but  the  information  about  this  area  is  uncertain ;  and 
2,820  square  miles  contain  coal  under  heavy  cover.  The  original 
contents  of  these  areas  is  estimated  to  have  been  371,770,000,000 
short  tons. 

The  production  of  coal  in  Colorado  up  to  the  close  of  1908  aggre- 
gated 122,303,309  short  tons,  and  assuming  that  for  each  2  tons  of 
coal  mined  1  ton  was  wasted,  this  production  represents  an  exhaus- 
tion of  183,000,000  tons,  or  about  0.05  per  cent  of  the  estimated 
original  supply. 

GEORGIA. 

Total  production  in  1908,  264,822  short  tons;  spot  value,  $364,279. 

There  were  few  States  which  suffered  more  acuttily  from  the 
financial  depression  of  1908,  as  far  as  coal  production  is  concerned, 
than  did  Georgia,  the  output  of  the  State  decreasing  from  362,401 
short  tons  in  1907  to  264,822  tons  in  1908,  a  decUne  of  97,579  short 
tons,  or  26.93  per  cent,  while  the  value  feU  off  from  $499,686  to 
$364,279,  a  decrease  of  $135,407,  or  27.1  per  cent.  The  production 
in  1908  was  less  than  in  any  jear  since  189d,  and  can  be  attributed 
almost  entirely  to  the  depression  in  the  iron  trade,  whicli  particularly 
affected  the  production  of  high^rade  coals  and  the  manufacture  of 
coke.  In  Georgia  the  quantity  or  coal  made  into  coke  decreased  from 
141,031  short  tons  in  1907  to  71,452  tons  in  1908— almost  exactly  50 
per  cent.  Of  the  total  decrease  in  Georgia's  coal  production  in  1908, 
71  per  cent  was  in  the  quantity  of  coal  charged  into  the  ovens  for  the 
manufacture  of  coke. 

The  number  of  men  employed  in  the  coal  mines  of  Georgia  in  1908 
was  670,  who  worked  an  average  of  261  days,  compared  with  808  men 
for  an  average  of  262  days,  m  1907,  and  737  men  for  279  days, 
in  1906.  The  efficiency  record  of  the  laborers  in  the  coal  mines  of 
Georgia  can  not  properly  be  compared  with  that  of  other  States,  how- 
ever, as  a  great  number — considerably  more  than  half  of  the  mine 

•  CaisplnU,  Uuliu  B.,  Coai  Fields  artbe  Voi.UA  Ststta,  U.  S.  QboI.  Survef ,  IMS. 
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workers — are  convicts  leased  by  the  State  to  the  mining  companies. 
Most  of  the  men  worked  nine  hours  a  day,  but  the  statistics  of  pro- 
duction show  that  the  average  output  per  man  each  day  during  1908 
was  only  1.51  tons,  compared  witn  1.71  in  1907,  and  1.62  in  1906. 
The  average  production  per  man  for  the  year  was  395  tons,  compared 
with  449  tons  in  1907,  and  450.6  tons  in  1906.  This  low  efficiency  is 
explained  by  the  fact  that  the  convicts  employed  in  the  mines  have 
for  experience  as  coal  miners  onlv  the  periods  of  their  incarceration. 

There  are  no  imdercutting  machines  m  use  in  the  mines  of  Georgia. 
At  one  plant  washing  machinery  is  employed,  and  in  1908,  79,000 
tons  of  coal  were  washed,  yieldmg  71,452  tons  of  cleaned  coal  and 
7,548  tons  of  refuse.  As  comparatively  little  free  labor  is  employed 
in  the  mines,  the  operations  are  not  suDJect  to  much  interference  by 
labor  troubles. 

The  statistics  of  the  production  of  coal  for  the  last  five  years,  with 
the  distribution  of  the  product  for  consumption,  are  shown  in  the 
following  table: 

Coal  prodtLCiion  of  Georgia^  190^1908 y  in  short  tana. 


Year. 


1904 
1905 
1906 
1907 
1908 


Sold  to 

Aver- 
pnoe 

Aver- 

Loaded 
at  mines 

local 
trade 

Used  at 
mines  for 

Made 

into 

coke. 

Total 

Total 

age 
num- 

for ship- 

and used 

steam 

quantity. 

yahie. 

ber  of 

ment. 

by  em- 

and heat 

too. 

days 

ployees. 

active. 

243,244 

1,000 

6,677 

132,270 

383,191 

$466,496 

SI.  22 

222 

224,695 

1,148 

7,113 

119,035 

351,991 

453,848 

1.29 

270 

194,881 

850 

8,324 

128,062 

332,107 

424,004 

1.28 

2T9 

204,890 

6,780 

10,700 

141,031 

362,401 

499,686 

1.38 

262 

184,040 

930 

8,400 

71,452 

264,822 

364,279 

1.38 

261 

Average 
number 
of  em- 
ployees. 


881 
801 
737 
806 

670 


Portions  of  two  coimties  in  the  extreme  northwestern  comer  of 
Georgia  are  underlain  by  the  coal  measures  of  the  southern  Appa- 
lachian coal  fields.  The  Walden  basin  of  Tennessee  crosses  Dade 
Coimty  in  Georgia,  and  extending  southwesterly  becomes  the  Bloimt 
Mountain  and  Warrior  basins  in  Alabama.  The  Lookout  basin,  a 
narrow  outlying  area,  extends  from  Etowah  Coimty  in  Alabama  in 
a  northeasterly  direction  into  Walker  County,  Ga.  The  total  area 
of  the  coal  fields  in  Geoi^ia  is  estimated  at  167  square  miles,  the 
smallest  of  all  the  state  coalfields,  not  all  of  it  being  workable.  Exten- 
sive operations  are  carried  on  in  both  counties,  however,  some  of  this 
coal  being  highly  prized  as  a  steam  fuel  and  finding  a  ready  market 
for  bunker  coal  at  Brunswick  and  other  coast  cities.  It  also  makes 
an  excellent  coke,  and  about  30  per  cent  of  the  output  each  year  is 
made  into  coke,  which  is  sold  to  the  furnaces  at  Chattanooga  ana  other 
points  in  Tennessee  and  Georgia. 

The  Eighth  United  States  Census  contains  the  first  authentic  state- 
ment of  production  of  coal  in  Georgia.  This  report,  which  is  for 
1860,  gives  the  production  in  that  year  as  1,900  short  tons.  The 
census  for  1870  does  not  mention  any  production  in  Georgia  for  that 
year.  The  Tenth  Census  (1880)  reports  an  output  of  coal  for  the 
State  of  154,644  short  tons,  since  which  time  the  production  has  been 
reported  in  the  annual  report.  Mineral  Resources  of  the  United  States. 
The  annual  production  smce  1860  is  shown  in  the  following  table: 
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Annital  production  of  coal  in  Georgia^  1860-1908,  in  short  tons. 
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Year. 

Qaantity. 

Year. 

Quantity. 

Year. 

Quantity. 

Year. 

Quantity. 

1860 

1861 

i8ia 

1863 

1864 

1866 

1886 

1867 

1868 

1868 

1830 

1871 

1872 

1,900 

2,500 

3,500 

6,000 

10,000 

10,000 

8,000 

8,000 

10,000 

12,000 

15,000 

20.000 

25,000 

1873 

1874 

1875 

1876 

1877 

1878 

1879 

1880 

1881 

1882 

1883 

1884 

1885 

40,000 
60,000 
80,000 
110,000 
120,000 
128,000 
140,000 
154,644 
168,000 
160,000 
155,000 
150,000 
150,000 

1886 

1887 

1888 

1889 

1890 

1891 

loV* ••.••■•• 

1893 

1894 

1895 

1896 

1897 

1898 

223,000 
313,715 
180,000 
225,934 
228,337 
171,000 
215,498 
372,740 
354,111 
260,998 
238,546 
195,860 
244,187 

1899 

1900 

1901 

1902 

1903 

1904 

1905 

1906 

1907 

1908 

233,111 
315,557 
342,825 
414,083 
416,951 
383,191 
351,991 
332,107 
362,401 
264,822 

•  According  to  the  estimates  of  M.  R.  Campbell,  the  total  original 
coal  supply  of  (xeorgia  was  933,000,000  tons,  from  which  there  had 
been  mined  to  the  close  of  1908,  8,388,518  short  tons,  representing 
(including  loss  in  nuning)  an  exhaustion  of  about  12,500,000  tons. 
This  womd  leave  still  in  the  ground  a  total  of  920,500,000  tons,  of 
which  from  600,000,000  to  650,000,000  tons  would  probably  be  con- 
sidered as  recoverable. 

IDAHO. 

Total  production  in  1908,  5,429  short  tons;  spot  value,  $21,832. 

There  are  several  somewhat  restricted  and  widely  separated  areas 
in  Idaho  in  which  beds  of  subbituminous  coal  and  ligmte  occur,  and 
the  coal  mining  industry  has  been  confined  to  comparatively  small 
operations  for  local  consumption.  The  output  in  1908  was  1,079 
short  tons,  or  16.58  per  cent  less  than  in  1907,  and  the  value  decreased 
S4,662,  or  17.6  per  cent.  Most  of  the  production  in  1908,  as  in  the 
three  preceding  years,  was  from  the  Salmon  district  in  Lemhi  County, 
with  smaller  quantities  from  Bingham  and  Fremont  counties. 

The  production  of  coal  in  Idaho  during  the  last  five  years  is  shown 
in  the  following  table: 

Coal  production  of  Idaho,  1904^-1908,  in  short  tons. 


Year. 

Quantity. 

Value. 

Year. 

Quantity. 

Value. 

1904 

3,330 
5,782 
5,365 

812,230 
16,346 
18,538 

1907 

6,508 
5,429 

$26,494 

ins 

1908 

21,832 

1906 

ILLINOIS. 

Total  production  in  1908,  47,659,690  short  tons;  spot  value, 
849,978,247. 

In  Illinois,  the  second  among  the  coal-producing  States,  the  effects 
of  the  monetary  disturbances  do  not  seem  to  have  been  as  seriously 
felt  as  in  some  of  the  other  States.  The  statistics  for  the  fiscal  vear 
ended  June  30,  1908^  compiled  by  Mr.  David  Ross,  secretary  or  the 
bureau  of  labor  statistics,  show  that  the  coal  production  or  Illinois 
during  that  period  amounted  to  49,272,452  short  tons,  as  compared 
with  47,798,621  tons  in  the  fiscal  year  ended  Jime  30,  1907,  and 
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51,317,146  tons  during  the  calendar  year  1907.  From  this  it  appears 
that  the  production  during  the  fiscal  year  ended  June  30,  1908, 
showed  an  increase  of  nearly  1,500,000  tons  over  the  preceding  fiscal 

?''ear  and  a  decrease  of  about  2,000,000  tons  from  the  output  reported 
or  the  calendar  year  1907.  The  production  reported  to  the  United 
States  Geological  Survey  for  the  calendar  year  1908  was  47,659,690 
short  tons,  a  decrease,  compared  with  the  calendar  year  1907,  of 
3,657,456  short  tons,  and  of  1,612,762.  short  tons,  compared  with  Mr. 
Ross's  figures  for  the  fiscal  year  1908.  The  percentage  of  decrease 
in  the  production  of  lUinois  in  the  calendar  year  from  1907  to  1908 
was  7.13,  which  is  considerably  less  than  the  percentage  of  decrease 
in  any  of  the  other  important  coal-producing  States.  The  bitumi- 
nous coal  production  or  Pennsylvama  showed  a  decrease  of  22  per 
cent ;  that  of  West  Virginia,  13  per  cent ;  Ohio,  18.3  per  cent ;  Alabama, 
18.6  per  cent:  and  Indiana,  12  per  cent.  The  value  of  the  coal  pro* 
duction  of  Illinois  in  1908  was  $49,978,247,  against  $54,687,382  in 
1907,  a  decrease  of  $4,709,135,  or  8.61  per  cent,  compared  with  the 

gercentages  of  decrease  in  ^Pennsylvania  (23.7),  West  Virginia  (16.4), 
►hio  (21),  Alabama  (20),  and  Indiana  (13).  The  reason  for  the  com- 
paratively small  percentage  of  decrease  in  lUinois's  production,  both 
in  quantity  and  value,  may  be  attributed  to  the  fact  that  relatively 
small  quantities  of  Illinois  coal  are  used  in  the  iron  and  steel  trade, 
where  most  of  the  effects  of  the  depression  were  felt.  The  manufac- 
turing  industries  depend  upon  Illinois  coals  for  fuel,  and  these  indus- 
tries were  not  so  aaversely  influenced  by  the  panic  as  was  the  iron 
trade,  while  there  was  Uttle  or  no  falUng  off  in  the  demand  for  coal 
for  domestic  consumption.  The  most  unsatisfactory  feature  of  the 
year's  business  in  IlUnois  was  the  great  difficulty  experienced  in  get- 
ting rid  of  screenings,  and  the  comparatively  insigmficant  decline  in 
the  average  price  per  ton — from  $1.07  in  1907  to  $1.05  in  1908 — was 
due  principally  to  the  more  exacting  demands  of  consumers,  which 
were  for  larger  proportions  of  screened  coal,  leaving  unusuaUy  large 
quantities  or  slack  as  a  waste  product.  The  inabiuty  to  dispose  of 
tne  slack  coal  made  the  cost  of  the  marketed  product  that*  much 
higher  and  made  the  returns  to  the  operators  less  favorable  than  the 
sliglit  decline  in  price  would  indicate. 

The  only  notable  interference  with  mining  operations  was  the  shut- 
down or  suspension  in  April  and  May,  when  the  operators  and  miners 
were  attempting  to  reach  an  agreement  on  the  wage  scale.  Through- 
out the  remainder  of  the  year  there  were  no  serious  strikes  or  shut- 
downs because  of  labor  troubles.  During  the  suspension  which  oc- 
curred there  were  altogether  47,456  men  idle  for  an  average  of  thirty- 
seven  days  each.  The  number  of  men  idle  was  about  70  per  cent  of 
the  total  number  employed.  The  total  time  lost  was  a  little  less  than 
14  per  cent  of  the  total  time  made  during  the  year. 

The  car  supply  was  good  throughout  the  year,  as  was  also  the  sup- 
ply of  labor,  the  latter  being  indicated  by  an  increase  of  nearly  2,500 
in  the  number  of  men  employed  in  1908,  as  compared  with  1907,  not- 
withstanding the  decrease  in  production. 

Dry  weather  was  somewhat  embarrassing  to  many  operators,  par- 
ticularly in  the  central  and  southern  portions  of  the  State,  wnere 
many  were  obliged  to  haul  water  in  tank  cars  by  rail  for  use  in  boilers, 
and  at  one  time  water  was  so  scarce  in  the  southern  part  of  Illinois  that 
the  interurban  car  service  was  discontinued  for  a  period  of  two  weeks. 


COAL.  109 

The  total  number  of  men  employed  in  the  coal  mines  of  Illinois  in 
1908  was  68,035,  who  worked  an  average  of  185  days,  as  compared 
with  65,581  men  in  1907,  who  worked  for  an  average  of  218  days. 
The  average  daily  production  of  each  man  employed  in  1908  was  3.79 
tons,  an  increase  of  0.2  ton  over  1907.  Approxunately  the  same  in- 
crease was  shown  in  1907  over  1906,  and  m  1906  over  1905.  The 
daily  record  per  man  for  these  years  was,  respectively,  3.59  short  tons, 
3.49,  and  3.29  tons.  Owing  to  the  fewer  number  of  days  worked, 
however,  the  average  production  by  each  man  for  the  entire  year 
(1908)  was  less  than  in  1907.  the  figures  being  701  and  782.5  short 
tons,  respectively.  A  part,  ir  not  all,  of  the  increased  production  per 
man  per  day  was  due  to  tne  increased  use  of  mining  machines.  In 
1907  there  were  employed  in  the  coal  mines  of  Illinois  1,080  machines, 
by  the  use  of  which  a  total  of  15,134,401  tons,  or  29.49  per  cent  of  the 
total  product,  was  won.  In  1908  there  were  1,217  machines  in  use, 
and  the  machine-mined  product  amounted  to  15,045,004  short  tons, 
or  31.57  per  cent  of  the  total.  The  pick  or  puncher  type  of  machine 
appeareu  to  be  the  more  popular  among  the  coal  operators  in  Illinois, 
more  than  two-thirds,  or  871  out  of  a  total  of  1,217  in  1908.  being  of 
that  type;  332  were  chain-breast  machines,  and  3  long-wall.  There 
were  also  5  pick  and  6  chain  shearing  machines  in  use. 

The  coal-mine  workers  of  Illinois  are  probably  better  organized 
than  those  of  any  other  bituminous  coal-mining  State,  and  by  far 
the  larger  number  of  the  coal  mines  in  the  State  are  operated  on  the 
basis  of  the  eight-hour  day.  In  1908, 491  mines,  employing  a  total  of 
65,289  men,  worked  eight  hours  a  day,  and  5  mines,  employing  510 
men,  worked  nine  hours,  while  there  were  2,236  mine  workers  the 
length  of  whose  working  day  was  not  reported,  but  probably  most  of 
them  worked  eight  hours  per  day. 

The  coal  mines  of  Illinois  have  been  notably  free  from  explosions 
of  either  gas  or  dust,  entailing  serious  loss  of  life  or  injuries,  during 
the  last  three  years.  In  1906  there  were  only  2  deaths  due  to  this 
cause,  and  in  1907,  out  of  a  total  of  172  men  killed,  7  met  death  in  gas 
or  dust  explosions,  In  1908  the  number  of  men  tilled  by  gas  explo- 
sions was  9.  There  were  no  deaths  nor  injuries  charged  to  explosions 
of  dust.  The  statistics  of  mine  accidents  in  Illinois  are  for  the  fiscal 
year  ended  June  30,  1908,  and  are  collected  by  Mr.  David  Ross,  secre- 
tary of  the  bureau  of  labor  statistics.  Mr.  Ross  reports  for  the  fiscal 
year  1908  a  total  of  183  men  killed  and  819  injured  in  the  coal  mines 
of  the  State.  All  of  the  819  nonfatal  accidents  reported  were  of  a 
serious  nature,  inasmuch  as  the  time  lost  in  every  instance  was  more 
than  thirty  days,  and  from  that  to  several  months.  Mine  inspectors 
of  the  State  report  to  the  bureau  of  statistics  only  those  nonfatal 
accidents  which  entail  a  loss  of  thirty  days  or  more.  The  great  ma- 
jority of  all  the  accidents  are  reported  as  having  been  due  to  falls  of 
roof  or  coal,  and  are  in  most  cases  preventable  when  proper  care  is 
exercised  by  the  miners  themselves.  In  1908  of  the  183  fatalities, 
64  were  due  to  falls  of  rock,  slate,  etc.,  and  29  to  falls  of  coal,  while 
237  injuries  were  duo  to  falls  of  rock  or  slate  and  167  to  falls  of  coal. 
Powder  explosions  killed  25  and  injured  39.  Mine-car  accidents  re- 
suheJ  in  35  deaths  and  209  injuries.  Shaft  accidents  caused  4  deaths 
and  25  injuries.  Miscellaneous  causes  are  charged  with  17  deaths 
and  109  injuries.  Practically  one-half  of  the  number  of  men  killed 
were  married,  Mr.  Ross  having  reported  90  wives  made  widows  and 
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223  children  left  fatherless.  The  death  rate  per  thousand,  based 
upon  Mr.  Ross's  figures  of  production  for  the  fiscal  year,  was  2.58  in 
1908  and  2.62  in  1907.  The  number  of  tons  mined  for  each  life  lost 
was,  in  1908,  269,248,  as  against  298,356  tons  in  1907. 

During  1908  there  were  3,768,112  short  tons  of  Ulinois  coal  washed 
before  shipment,  the  cleaned  coal  from  the  washeries  amounting  to 
3,202,264  short  tons  and  the  refuse  to  565,848  tons.  In  1907, 
2,988,386  tons  were  washed,  yielding  2,465,767  short  tons  of  cleaned 
coal  and  522,619  tons  of  refuse. 

Illinois  contains  more  coal-producing  counties  than  any  other  State 
in  the  Union,  there  having  been,  in  1908,  52  counties  which  produced 
1,000  tons  or  more  each.  Of  these,  there  are  two  whose  production, 
both  in  1908  and  1907,  exceeded  5,000,000  tons,  namely,  Sangamon 
and  WilUamson  coimties.  Macoupin  and  St.  Clair  counties,  both  of 
which  produced  over  4,500,000  tons  in  1907,  produced  less  than 
4,000,000  tons  each  in  1908.  One  county,  Madison,  produced  more 
than  3,000,000  tons  in  1908,  and  four  others,  Franklin,  Fulton,  Saline, 
and  Vermilion,  each  exceeded  2,000,000  tons.  Of  the  62  coimties 
there  were  only  16  which  showed  increases  in  production  during  1908. 
The  most  important  increases  were  in  Franklin  County,  which  snowed 
a  gain  of  880,417  short  tons,  and  in  Saline  Countv,  which  gained 
304,295  tons.  The  most  serious  losses  were  shown  in  St.  Gair  County, 
which  decreased  815,862  tons;  Macoupin,  613,071  tons;  Madison, 
559,901  tons;  Vermilion,  520,768  tons,  and  Bureau,  497,791  tons. 

The  statistics  of  production,  by  counties,  in  1907  and  1908,  with 
the  distribution  of  the  product  for  consumption,  are  shown  in  the 
following  table: 

Coal  production  of  Illinois  in  1907  and  1908^  by  counties,  in  short  tons. 


Countv. 


Loaded  at 
mines 

for  ship- 
ment. 


Sold  to 
local 
trade 
and  used 
by  em- 
ployees. 


Bureau 

1,886,740 

Christian 

1.224.132 

Clinton 

1, 218, 343 

Fr^ntHn . .    , 

1,234,840 

Fulton 

1,996,410 

Gallatin 

63,118 

finifidy .  .   

1,222,649 

Henry 

82,830 

Jackson 

537,546 

Knox 

Lasalle 

1,309,045 

Livingston 

Lo^n 

234,694 
384,301 

McDonough 

Macoupin 

21,240 
4,280,893 

Madison 

3,757,950 

Marion 

1,092,976 

MarahaU 

430,990 

Menard 

300,442 

Meroer 

421,767 

Montgomery 

Peoria 

Perry 

1,221,638 

909,887 

1,677,168 

Randolph 

780,994 

Rock  Island 

St.  Clair 

11,560 
4,176,060 

R«lff>A        

2,178,240 

Bangaimm 

4,609,368 

51,985 
72,012 
23,682 
23,276 
73,129 
12,644 
53,604 
63,575 
40,817 
40,452 

310,730 
60,987 
70,037 
10,489 
62,106 
87,100 
55,202 
27,764 
73,711 
16,909 
37,515 

115,540 
43,301 
28,117 
39,348 

198,604 
29,251 

296,363 


Used  at 

mines 

for  steam 

and  heat. 


72,037 
72,015 
60,366 
48,850 
44,104 

3,698 
51,068 

3,316 

66,970 

544 

58,215 

7,816 
22,777 
470 
164,271 
82,671 
37,355 
24,042 
15,765 
14,945 
29,868 
17,885 
64,000 
15,650 

2,030 

137,105 

40,351 

164,311 


8,595 


2,010,762 

1,368,159 

1,302,391 

1,306,966 

2,113,643 

78,055 

1,327,321 

149,721 

645,333 

40,996 

1,677,990 

303,497 

477,115 

32,199 

4,507,270 

3,927,721 

1,185,533 

482,796 

389,918 

453,621 

1,289,021 

1,103,312 

1,784,469 

824, 761 

52,938 

4,511,879 

2,247,842 

5,160,042 


Aver- 

Aver- 

Total 

pnoB 

age 

num- 

value. 

ber  of 

per 
ton. 

$1.48 

davs 
active. 

1 
$2,979,557 

223  , 

1,451,625 

L06 

194  i 

1,232,664 

.95 

217  ' 

1,384,744 

1.06 

257  I 

2,387,615 

1.13 

238 

81,445 

1.04 

156  ■ 

1,945,686 

1.47 

260 

246,057 

1.64 

178 

819,504 

L27 

170 

67,864 

L66 

178 

2,660,773 

1.59 

237 

424,659 

1.40 

248 

506,971 

1.06 

195 

61,335 

1  1.90 

183 

4,412,539 

.98 

209 

3,594,068 

I    .92 

214 

1  1,150,493 

.95 

282 

753,430 

1.56 

266 

1      413,864 

1.06 

196 

1      620,972 

,  L37 

222 

1,275,647 

'    .99 

180 

1,274,774 

,  L16 

224 

1,678,054 

'    .94 

215 

1      779,745 

.95 

215 

86,479 

1.63 

204 

,  3, 865, 756 

.86 

191 

1  2,217,018 

,    .99 

232 

:  5,022,248 

'    .97 

191 

AVBTB^ 

number 
of  em- 
ployees. 


4,433 

1,654 

1,672 

1,614 

3,037 

142 

2,610 

318 

956 

92 

3,259 

564 

755 

88 

4,779 

4,008 

1,129 

973 

603 

633 

1,645 

1,373 

2,065 

960 

89 

4.902 

2,ni 

6,428 


COAIi. 
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Coal  production  of  Illinois  in  1907  and  1908,  by  counties,  in  short  tons — Contmued. 

1907— Continued. 


Oounty. 


Scott 

Shelby 

SUrk 

TaasweU 

Vennilion 

Win 

WHtfauiwnn 

Other    ooiinties  a 
and  snull  mines. 


Loaded  at 
mines 
for  ship- 
ment. 


7,700 

115,606 

3,116 

144,149 

2,780,846 

163,010 

5,460,847 

818,003 


Sold  to 

local 

Used  at 

trade 

mines 

and  used 

for  steam 

by  em- 

and heat. 

ployees. 

9,390 

540 

32,557 

7,767 

22,181 

600 

87,312 

4,510 

136,887 

55,520 

14,198 

6,777 

60,104 

167,993 

394,343 


58,910 


Made 
into 
coke. 


46,906,118  ,2,775,321  ,1,625,112 


Total 
qnantity. 


I 


17,639 

155,930 

25,897 

235,971 

2,973,253 

183,985 

5,697,944 


Total 
value. 


128,556 

183,897 
43,628 

276,127 
2,997,416 

290,558 
5,541,810 


Aver- 
age 
price 
per 
ran. 


$1.62 
1.18 
1.68 
1.17 
1.01 
1.58 
.97 


1,271,256     1,929,804     1.52 


Aver- 
age 
num- 
ber of 
davs 
active. 


223 
209 
189 
240 
248 
236 
214 

233 


8,595  51,317,146  54,687,382  <  1.07  I      218 


Average 
number 
of  em- 
ployees. 


50 

294 

72 

373 

2,877 

463 

5,600 

2,350 


65,581 


10O8. 


nuieoii 

Christian 

Clinton 

Fruklin 

Foltoo 

Gallatin 

Gnmdy 

Henry 

Jackson 

Knox 

Lasalle 

LiTlnprton.. 

Loon.. .- 

McDonoo^. 

llaooopin 

Madison 

Marian 

MarshalL.... 
MenaitL 


Maotgomflry. 

reona 

xTHfry. 


Randolph 

Rock  Island 

St.  Clair 

Saline 

SaDcamon. ........ 

Scott 

Shelby 

Stark 

Ta»w«U 

Vttmilion 

Win 

Williamson 

Other  ooonties^ 
lad  small  mines. 


1,305,610 
1,214,217 
1,009,470 
2,102,028 
1,906,863 

42,700 
1,008,324 

67,810 
527,002 


1,197,642 

204,554 

288,190 

736 

3,606,056 

3,175,734 

905,066 

349,188 

311,133 

337,041 

1,334,297 

772,006 

1,482,791 

687,016 

16,700 

3,415,123 

2,469,489 

4,605,905 


139,186 
2,580 

133,386 
2,256,003 

148,007 
5,423,609 

841,865 


43,468,245 


44,080 
94,510 
21,503 
28,332 
58,524 
12,496 
46,452 
71,487 
39,682 
40,244 

293,527 
53,218 
65,206 
16,222 
62,284 

109,383 
34,552 
27,638 
34,010 
26,416 
40,376 

126-,934 
46,413 
47,940 
33,512 

171,896 
33,511 

260,290 

3,427 

32,969 

17,171 

68,054 

155,506 

9,772 

73,506 

395,294 


2,606,972 


73,281 

68,439 

47,875 

57,025 

47,028 

1,510 

26,666 

2,327 

57,371 

796 

66,004 

7,894 

19,584 

860 

135,859 

82,703 

41,646 

16,455 

10,166 

12,978 

36,305 

22,089 

47,687 

16,649 

569 

100,298 

49,137 

1«),404 


9,198 

600 

4,542 

40,974 

4,460 

173,357 

50,778 


1,491,514 


2,959 


2,950 


1,612,971 

1,377,166 

1,078,848 

2,187,383 

2,012,415 

59,667 

1,081,442 

141,624 

624,055 

41,040 

1,657,173 

265,666 

372,980 

17,818 

w,  oy4.  Writ 

3,367,820 
981,284 
393,281 
355,309 
376,435 

1,410,978 
921,929 

1,576,891 

751,605 

50,781 

3,696,017 

2,552,137 

5,015,608 

3,427 

181,373 

20,351 

206,882 

2,452,485 
162,239 

5,670,474 

1,287,937 


47,669,690 


$2,205,827 

1,473,887 

985,296 

2,231,145 

2,280,334 

69,879 

1,603,153 

241,653 

776,652 

66,317 

2,418,093 

382,808 

408,836 

33,444 

3,816,353 

3,037,941 

898,555 

620,989 

364,663 

605,925 

1,344,693 

1,076,429 

1,485,805 

685,369 

75,069 

3,290,064 

2,400,494 

4,806,946 

6,655 

211,759 

35,553 

236,044 

2,445,071 

257,764 

5,313,399 

1,895,383 


40,978,247 


$1.46 

176 

1.07 

177 

.91 

173 

1.02 

219 

1.13 

184 

1.00 

153 

1.48 

230 

1.71 

205 

1.24 

133 

1.62 

180 

1.55 

218 

1.44 

196 

1.10 

154 

1.88 

109 

.96 

177 

.90 

168 

.92 

207 

1.58 

219 

1.03 

174 

1.34 

228 

.95 

169 

1.17 

191 

.94 

153 

.91 

173 

1.48 

179 

.89 

157 

.94 

175 

.96 

187 

1.94 

192 

1.17 

155 

1.75 

170 

1.14 

179 

.99 

204 

1.50 

178 

.94 

187 

1.47 

214 

1.05 

185 

3,920 
1,892 
1,306 
2,191 
3,104 

121 
2,614 

295 

1,270 

90 

3,786 

415 

725 

82 

4,524 

4,087 

1,275 

984 

637 

677 
1,767 
1,283 
2,261 
1,047 
81 
4,671 
3,638 
6,371 
14 

369 
64 

408 
3,243 

537 
6,162 

2,242 


68,036 


•  Bond,  Calhoon,  Greene,  Hancock,  Jefferson,  Jersey,  Kankakee,  McLean,  Maoon,  Morgan,  Putnam, 
Schuyler,  Wabash,  Wazren,  Washington,  White,  and  Woodford. 

*  B<Hia,  Calhom^  Edgar,  Greene,  Hamilton,  Hancock,  Jefferson,  Jersey,  Kankakee,  McLean,  Macon, 
Morgan,  Moultrie,  Putnam,  Schuyler,  Warren,  Washington,  White,  and  Woodford. 
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In  the  following  table  are  shown  the  statistics  of  production  of  coal 
in  Illinois,  by  counties,  diudng  the  last  five  years,  with  the  increases 
and  decreases  in  1908  as  compared  with  1907: 

Coal  prochiction  of  IllinoiSy  1904-1908^  by  counties,  in  short  tons. 


County. 


Bond 

Bureau 

Calhoun 

Cass 

Christian 

Clinton 

Franklin 

Fulton 

Gallatin 

Greene 

Grundy 

Hamilton 

Hancock 

Henry 

Jackson 

Jefferson 

Jersey 

Johnson 

Kankakee.... 

Knox 

Lasalle 

Livingston. . . 

Log:an 

McDonough. 

McLean 

Macon 

Macoupin 

Madison 

Marion 

Marshall 

Menard 

Mercer , 

Montgomery. 

Morgan 

Peoria 

Perry 

Putnam 

Randolph 

Bock  Island. 

St.  Clair , 

Saline 

Sangamon... 

Schuyler 

Scott , 

Shelby , 

Stark 

Tazewell 

Vermilion 

Warren , 

Washington. 

White 

W!U 

Williamson.. 

Woodford 

Small  mines. 


1904. 


158,116 

1,821,867 

6,500 

810 

838,943 

854,719 


1,247,215 

92,908 

5,980 

1,334,422 


7,923 

149,250 

889,607 

32,788 


700 


73,806 

1,542,518 

186,638 

350,037 

26,211 

198,513 

180,851 

2,170,292 

3,341,989 

1,010,508 

467,724 

463,985 

566,801 

499,218 

4,737 

912,422 

1,296,962 


531,465 

86,219 

3,417,632 

668,670 

4,219,199 

11,673 

19,409 

129,846 

27,657 

194,891 

2,792,046 

10,784 

97,069 


70,538 
3,395,397 
« 105. 185 

50,405 


Total I  30. 475,  WX) 

Total  value $39,941,903 


1905. 


126,231 

1,701,255 

4,727 


879,360 
579,281 


1,529,249 

82.682 

4,435 

1,310,892 


3,300 

146,995 

818,841 

25,925 


700 

58,972 

1,772,988 

284,984 

445,546 

19,496 

150,921 

231,235 

3,177,484 

3,434,399 

1,009,760 

499,672 

415,266 

532,854 

598,064 

4,565 

897,946 

1,298,572 


440,991 

68.383 

3,329,914 

675,701 

4,324,263 

2,880 

13,423 

104,216 

22.725 

231,373 

2,342,238 

10,354 

87,913 


137,957 

4,167,952 

0  348,707 

69,777 


38,434,303 
W),  577, 502 


1006. 


132,325 

1,580,085 

5,045 


934,452 
515,796 


1,579,224 

92,731 

2,206 

1,162,019 


4,498 

149,188 

646,196 

7,600 

1,397 


39,499 

51,654 

1,467,672 

273,831 

435,559 

43,774 

145,000 

292,884 

3,637,827 

3,324,857 

1,042,866 

418,904 

429,971 

412,165 

720,415 

9,100 

914,863 

1,609,716 

156,928 

634,270 

62,321 

4,904,811 

980,864 

4,543,849 

3,090 

12,437 

138,257 

17,661 

189,882 

2,389,285 

9,520 

85,812 

8,000 

154,955 

4,417,987 

a717,5<V» 

69,299 


1907. 


138,090 

2,010,762 

2,850 


1,368,150 
1,302,391 
1.306.966 
2,113,643 
78,055 
2,310 
1,327,321 


2,034 

149,721 

645,333 

12,000 

1,162 


26,704 

40,996 

1,677,990 

303,497 

477,115 

32,199 

151,146 

260,766 

4,507,270 

3,927,721 

1,185,533 

482,796 

389,918 

453,621 

1,289,021 

5,513 

1,103,312 

1,784,460 

362,858 

824,761 

62,938 

4,511,879 

2,247,842 

5,160,042 

7,653 

17,639 

155,930 

25,897 

235,971 

2,973,253 

9,139 

29,000 

16,453 

183,985 

5,607,944 

6158,742 

75,036 


1908. 


60,129 

1,512,971 

3,521 


1,377,166 
1,078,848 
2,187,383 
2,012.415 
59,667 
0,506 
1,061,442 

(«) 

1,406 

141,624 

624,055 

18,675 

1,496 


oU,  ifv4 

41,040 

1,657,173 

266,666 

372,980 

17,818 

95, 8M 

«5,237 

u,  cw4,  IW 

3,367,820 

081,284 

393,281 

355,309 

376,435 

1,410,978 

3,244 

021,029 

1,576,801 

466,010 

751,605 

50,781 

3,606,017 

2,652,137 

6,01.5,608 

15,260 

3,427 

181,373 

20,361 

206,882 

2,462,485 

11,687 

72,600 

10,583 

162,239 

5,670,474 

rf 174, 031 

68,786 


41,480,104  I  51,317,146 
$44,763,062  $54,687,382 


47,650,690 
$40,078,247 


Increase 
(+)  or  de- 
crease (— ), 
1008. 


—  78,861 

-  407,791 
+  671 


+ 
+ 


+ 
+ 


+ 
+ 


+ 
+ 
+ 


+ 
+ 
+ 


0,007 
223.543 
880,417 
101.228 
18,388 
7,106 
245,879 


628 

8,097 

21,278 

6,675 

334 


4,290 

4ft 

120,817 

37,831 

104,135 

14,381 

55,292 

34,529 

613,  on 

560.901 

204.249 

89,515 

34,609 

77,186 

121,057 

2,260 

181,383 

207,578 

103,161 

73,156 

2,157 

815,862 

304,295 

144,434 

7,716 

14,212 

25,443 

.%546 

29.089 

620.768 

2,548 

43,600 

3,130 

21,746 

27,470 

15.280 

6,250 


-  3.657,456 
-$4,709,135 


a  Includes  production  of  Franklin  County. 
6  Includes  production  of  Wabash  County. 


<*  Included  with  production  of  Hancock  County. 

d  Includes  production  of  Edgar  and  Moultrie  counties. 


Probably  the  earliest  mention  of  coal  in  the  United  States  is  con- 
tained in  the  journal  of  Father  Hennepin,  a  French  missionary,  who 
as  early  as  1679  reported  a  "cole"  mine  on  the  Illinois  River  above 
Fort  Crevecoeiir,  near  the  site  of  the  present  city  of  Ottawa.  Father 
Hennepin  marked  the  location  of  the  occurrence  on  the  map  which 
illustrates  his  journal.  It  is  also  probable  that,  outside  of  anthra- 
cite mining  in  Pennsylvania  and  the  operations  of  the  Richmond 
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basin  in  Vii^inia,  Illinois  holds  the  record  for  priority  of  production. 
The  earliest  statement  that  we  have  in  regard  to  actual  mining  in 
Illinois  is  that  coal  was  produced  in  Jackson  County  in  1810  from  a 
point  on  Big  Muddy  River.  A  flatboat  was  loaded  with  coal  at  this 
place  and  shipped  to  New  Orleans,  but  the  quantity  is  not  stated. 
Again,  it  is  reported  that  in  1832  several  boat  loads  were  sent  from 
the  same  vicinity  to  the  same  market.  Another  record  is  found  stating 
that  150,000  bushels  (or  6,000  tons)  of  coal  were  mined  in  1833  in 
St.  Clair  County  and  hauled  bv  wagons  to  St.  Louis.  From  1840  to 
1860  the  bureau  of  statistics  ot  the  State  is  without  any  reliable  data 
in  regard  to  the  coal-mining  industry,  although  some  scattering 
statistics  are  found  in  the  geologic  reports  published  by  the  state 
government.  The  production  of  coal  in  Ulmois  from  1833  to  the 
close  of  1908  is  shown  in  the  following  table: 


in  lUiiwit,  183S  to  190S,  in  ahort  tons. 

y«r. 

QmnOty.           Y«r. 

Quantity. 

Yen. 

Quantity. 

Y^. 

Qiantlty. 

GOOD 

^ 

r6,ooo 

11^  000 

w;ooD 

w,ooo 

IS 
li 

»:c<io 
S;ffi 

sis 

Is 

a,K      00 

s  s 

li  !S 
!:S  S 

9,11      63 
1113      SO 
B,2C      7S 

I2',a      66 

It,  20^  130 
1S,6«0,W18 

:     !S 

;:  iiis 

ai.ooo 

-'         58,000 
.|         75,  DM 

.1     mooo 

ISO, 000 

:'    ISS 

MDOOO 

10,786,828 
20,072,718 

21,«9,01B 

36,957,101 
36,475,060 

S'Sffl 

1988 

17,659,600 

093,627,900 

According  to  Mr,  Campbell's  estimate,  the  original  coal  supply  of 
Illinois  when  mining  began  was  240,000,000,000  short  tons,  all  bitu- 
minous, and  contained  within  a  total  area  of  35,600  square  miles. 
The  total  production  of  the  State  at  the  close  of  190S,  as  far  aa  records 
are  obtainable,  amounted  to  693,527,999  short  tons,  which,  with  a 
half  ton  wasted  for  every  ton  mined,  is  equivalent  to  a  total  exhaus- 
tion of  1,040,000,000  tons,  from  which  it  appears  that  the  exhaustion 
to  the  close  of  1908  was  about  0.4  per  cent  of  the  total  estimated 
supply.  The  production  of  coal  in  Illinois  in  1908  was  about  7  per 
cent  of  the  aggregate  production  to  the  close  of  that  year,  and  the 
quantity  of  coal  estimated  as  still  remaining  in  the  ground  at  the  close 
of  1908  is  5,000  times  the  production  of  that  year,  or  about  3,300 
times  the  exhaustion  represented  by  that  production. 


Total  production  in  1908,  12,314,890  short  tons;  spot  value, 
SI  3, 084,297. 

Compared    with    1907,   when    the    coal   production    of    Indiana 

amoimted  to  13,985,713  short  tons,  valued  at  $15,114,300,  the  pro- 

ductioD  in  1908  showed  a  decrease  of  1,670,823  short  tons,  or  11.95 

per  cent,  in  quantity,  and  of  $2,030,003,  or  13.43  per  cent,  in  value. 
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Operator  have  estimated  that  about  85  per  cent  of  the  total  decrease 
was  attributable  to  the  unsettled  financial  condition  and  about  15 
per  cent  to  the  suspension  of  operations  in  April  and  May,  pending 
an  adjustment  of  the  wage  scale.  When  mining  operations  were 
resumed  after  the  suspension  it  was  imder  a  new  agreement  for  both 
Illinois  and  Indiana  covering  a  period  of  two  years,  or  until  April  1, 
1910.  The  summer  and  fall  seasons  were  exceptionally  dry,  but 
this  is  reported  to  have  had  no  appreciable  effect  upon  the  output  of 
the  State,  although  in  some  districts  operators  were  compelled  to 
haul  water  for  their  boilers  in  tank  cars  for  distances  of  from  10  to 
100  miles.  Had  the  demand  for  coal  been  approximately  normal 
the  effect  of  the  drought  would  probably  have  been  more  seriously 
felt.  Owing,  no  doubt,  to  the  general  slack  demand  for  labor  during 
1908  the  response  to  the  call  for  the  suspension  of  mining  operations, 
on  April  1,  was  not  as  widespread  as  in  1906,  when  entirely  different 
conditions  prevailed.  The  total  number  of  men  quitting  work 
during  1908  was  7,076,  and  these  men  were  idle  for  an  average  of 
22  days  each,  while  in  1906,  two  years  before,  when  a  similar  demand 
was  made,  15,875  out  of  a  total  of  20,970  (juit  work  and  were  idle 
for  an  average  of  63  days  each.  The  total  time  lost  in  1908  was  less 
than  5  per  cent  of  the  total  number  of  working  days  made.  Tlie 
total  number  of  men  employed  in  the  coal  mines  of  Indiana  In  1908 
was  18,380  and  they  worked  an  average  of  174  days  each,  as  com- 
pared with  21 ,022  men  for  an  average  of  197  days  in  1907.  That  the 
men  were  anxious  to  accomplish  allof  the  effective  work  possible  on 
the  days  they  were  aUowed  to  toil  is  shown  by  the  fact  that  the  aver- 
age production  per  man  per  day  in  1908  was  3.85  short  tons,  as  against 
3.38  tons  in  1907,  3.3  tons  in  1906,  and  3.11  tons  in  1905,  whfle  the 
average  annual  output  per  man  for  the  four  years,  respectively,  was 
469.7  tons  in  1905.  576.7  in  1906,  665  tons  in  1907,  and  670  tons  in 
1908.  It  is  probaole  that  part  of  this  increased  productive  capacity 
per  man  was  due  to  an  increased  percentage  in  the  proportion  of  coai 
mined  by  the  use  of  machinery.  In  1907  there  were  513  machines 
in  use  in  the  mines  of  Indiana  with  a  total  machine-mined  product 
amounting  to  5,310,607  short  tons,  or  37.97  per  cent  of  the  total  out- 
put of  the  State.  In  1908  there  were  507  machines  in  use  (6  less  than 
m  the  preceding  year),  and  the  machine-mined  tonnage  was  5,294,092. 
but  the  percentage  of  machine-mined  product  to  the  total  increased 
to  42.99. 

PracticaUy  all  of  the  important  coal  mines  of  the  State  are  oper- 
ated on  an  eight-hour  basis,  18,040  men  out  of  a  total  of  18,380 
having  been  reported  as  working  eight  hours  a  day  in  1908. 

According  to  Mr.  James  Epperson,  state  mine  inspector,  the  num- 
ber of  men  Killed  in  the  cofu  mines  of  Indiana  dunn^  1908  was  45, 
a  decrease  of  8  from  1907.  There  were  830  men  injured,  3  of  the 
accidents  resulting  in  permanent  disability;  375  more  were  of  a 
serious  character,  and  452  were  minor.  Of  the  45  men  killed,  20  met 
death  by  falls^  of  rock  or  coal  in  rooms  and  gangways,  while  212 
others  were  injured  from  the  same  cause;  5  deaths  and  297  injuries 
were  caused  by  mine  cars;  4  men  were  killed,  and  20  injured  by 
windv  shots,  or  so-called  ''smoke  explosions;"  shaft  accidents  killed 
3  ana  injured  2 ;  gas  explosions  killed  1  and  injured  13 ;  powder  explo- 
sions injured  3,  and  12  deaths  and  283  injuries  were  attributea  to 
misceUaneous  causes. 


GOAL. 
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The  statistics  of  coal  production  in  Indiana  in  1907  and  1908,  by 
counties,  with  the  distrioution  of  the  product  for  consumption,  are 
shown  in  the  following  table: 

Coal  production  of  Indiana  in  1907  and  1908,  by  counties,  %n  short  tons. 

xoor. 


Coonty. 


Cby. 


Dubois  and  Martin.. 
Fofuntetai  and  Ww- 


Gfbson. 
Greene. 
Enox.. 
Paito.. 

PWIT.. 

POn... 


guOhran. 

Vi 

Vennfllm  .T. 

\Tgo.... 

Vvtkk. 

SmaO 


IxMdedat 
mJnesfor 
ahlpmont. 


1,183,548 
77,127 


35,132 

145,589 

2,863,246 

341,135 

613,105 

8,977 

460,020 

1,000 

2,806,503 

00,064 

1,400,788 

2,560,040 

502,755 


12,887,037 


Bold  to 

local 

trade 

and  used 

byem- 

proyeoB. 


62,306 

30,802 

8,460 

5,038 
56,260 
44,035 
23,585 
18,206 

8,748 
38,316 
24,016 
33,228 
217,201 
13,300 
83,803 
50,002 
26,775 


755,061 


Used  at 
mines  for 

steam 
and  heat. 


40,563 
4,067 


200 

5,673 

66,663 

0,370 

24,001 

240 

0,073 


58,019 
0,116 
28,005 
71,801 
15,765 


842,715 


Total 
quantity. 


1,266,507 

120,006 

8,460 

41,270 

207,472 

2,773,044 

374,000 

655,312 

17,066 

516,418 

25,016 

2,807,840 

317,371 

1,442,103 

2,724,743 

568,522 

26,775 


13,066,713 


Total 
value. 


31,667,060 

181,567 

12,074 

54,365 

262,717 

2,061,060 

376,142 

918,646 

28,050 
543,012 

36,870 

2Q10  qna 

365,096 
1,290,081 
2,903,730 

547,300 
34,462 


15,114,300 


Ayer- 
pnoiB 


S1.32 
1,50 
1.43 

1.32 
1.22 
1.06 
1.01 
1.40 
1.61 
1.06 
1.42 
1.02 
1.15 

.89 
1.07 

.96 
1.29 


1.06 


Ay«r- 
age 
num- 
ber of 
days 
actiTe. 


206 

192 

99 

196 
248 
184 
169 
216 
197 
170 
196 
169 
235 
207 
230 
208 


197 


Average 
number 
of  em- 
ployees. 


2,570 

244 

18 

93 

347 

4,244 

556 

1,322 

39 

933 

44 

4,064 

466 

1,857 

3,564 

641 


21,022 


iQoe. 


Chy. 


Dubois  and  Martin.. 
Fountain  and  War- 


Glbaan.. 
Gi 


Pvto. 
I^sty. 
Pifce.. 


SoUiTan 

Vaoderburg. 
VennlUon... 
VlBo. 


flknall  mines. 


770,879 
44,030 


166,148 

2,274,070 

806,737 

599, 788 

2,000 

418,228 

4,000 

2,521,703 

5IL900 

1,087,048 

2,500,226 

427,451 


11,871,188 


40,640 
20,880 
12,080 

4,600 
18,227 
81,520 
18,542 
10,024 

8,451 
82,806 

0,186 
26,625 
103,677 
18,464 
77,015 
36,010 
23,785 


610,410 


84,121 

2,215 

300 

200 

4,130 

55,805 

14,542 

25,260 

150 

0,140 

20 

54,125 

9,594 

87,290 

68,168 

18,243 


838,292 


863,640 
77,034 
12,320 

4,800 

188,500 

2,361,404 

428,821 

644,062 

10,601 

460,180 

13,206 

2,602,543 

263,171 

1,142,802 

2,735,399 

482,613 

23,785 


12,314,890 


81,155,967 

107,734 

15,275 

9,147 

191,179 

2,460,227 

420,069 

870,819 

16,692 

474,827 

19,440 

2,647,827 

315,406 

1,070,204 

2,807,199 

460,301 

32,002 


13,084,297 


81.34 
1.40 
1.24 

1.91 
1.01 
1.04 

.68 
1.35 
1.57 
1.03 
1.47 
1.02 
1.20 

.94 
1.03 

.07 
L35 


1.06 


189 
142 
160 

240 
237 
163 
184 
188 
137 
179 
141 
159 
216 
158 
101 
150 


174 


1,704 

218 

18 

22 

238 

2,880 

561 

1,161 

46 

057 

47 

3,694 

453 

1,860 

8,807 

784 


18,880 


There  were  only  four  out  of  the  17  coal-producing  counties  of 
Indicia  that  reported  an  increased  output  in  1908  over  the  previous 
year.  The  largest  increase  was  in  Knox  County,  which  gained 
54,722  short  tons,  and  the  total  increases  in  the  four  counties 
amounted  to  only  75,000  tons.  The  counties  which  suffered  most 
serious  losses  were  Greene,  with  a  decrease  of  412,540  short  tons,  and 
Clay,  with  a  loss  of  402,858  tons. 
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In  the  following  table  is  shown  the  production  of  coal  in  Indiana, 
by  comities,  during  the  last  five  years,  with  the  increases  and  de- 
creases in  1908  as  compared  with  1907: 

Coal  production  of  Indiana^  1904^1908^  by  counties,  in  short  tons. 


Coonty. 


Clay 

Daviess 

Dubois 

Fountain 

Gibson 

Greene 

Knox 

Parke 

Perry 

Pike 

Spencer 

Sullivan 

Vanderburg 

Vermilion 

Vigo 

Warren 

Warrick 

Small  mines 

Total 

Total  value 


1904. 


960,004 

143,877 

a  13, 833 

41,452 

96,257 

2,440,420 

173,406 

924,001 

26,218 

408,391 

17,511 

2,061,212 

258,254 

1,068,427 

1,756,250 

6,545 

416,311 

27,730 


10,842,189 
S12,004,300 


1905. 


781,674 

101,429 

a7,200 

6  79,995 

99,322 

2,458,665 

293,480 

750,314 

17,018 

452,306 

16,935 

2,571,818 
300,112 

1,302,667 

2,189,603 


447,576 
25,148 


1906. 


1,101,228 

135,965 

a  14, 700 

684,460 

142,444 

2,307,486 

333,833 

707,027 

13,261 

497,957 

19,256 

2,415,847 
302,919 

1,342,478 

2,197,450 


1907. 


1,266,507 

120,996 

a8,460 

641,270 

207,472 

2,773,944 

374,099 

655,312 

17,965 

516,418 

25,916 

2,897,840 
317,371 

1,442,103 

2,724,743 


447,095 
26,216 


568,522 
26,775 


1906. 


863,649 

77,034 

al2,320 


188,500 

2,361,404 

428,821 

644,062 

10,601 

460,180 

13,206 

2,602,543 

263,171 

1,142,802 

2,735,399 

4,800 

482,613 

23,786 


11,895,252 
S12,492,255 


12,092,560 
S13,116,261 


13,965,713 
$15,114,300 


12,314,890 
S13,084,297 


(+)  or  de- 
crease (-) 
1906. 


+ 
+ 


4»2,8S8 

43,962 

3,860 

41,270 

18,972 

412,540 

54,722 

11,250 

7,364 

56,238 

12,710 

295,297 

54,200 

299,901 

10,656 

4,800 

85.909 

2,990 


-  1,670,823 
-$2,030,003 


a  Includes  Martin  County. 


6  Includes  Wanen  County. 


The  United  States  census  for  1840  reports  a  production  of  coal  in 
Indiana  for  that  year  which  amountea  to  9,682  tons.  ^  The  census 
for  1850  did  not  include  any  investigation  of  the  mining  industry, 
and  the  next  official  statistics  are  for  the  year  I860,  when  the  census 
reported  a  production  of  101 ,280  short  tons.  Ten  years  later  the  cen- 
sus of  1870  reported  a  production  of  437,870  short  tons.  In  1880  the 
production  had  grown  to  1 ,454,327  short  tons,  and  in  1890  it  amounted 
to  3,305,737  short  tons.  In  the  closing  year  of  the  last  century  the 
production  had  nearly  doubled  again,  amounting  to  6,484,086  short 
tons,  and  this  output  was  again  nearly  doubled  by  the  tonnage  of  1908. 

The  statistics  of  coal  production  in  Indiana  from  1840  up  to  the 
close  of  1908  are  given  in  the  following  table,  the  years  for  which  no 
official  statistics  are  available  having  oeen  estimated  from  the  best 
information  obtainable: 


Production  of  coal  in  Indiana  from  1840  to  1908  y  in  short  tons. 

Year. 

Quantity. 

Year. 

Quantity. 

Year. 

Quantity. 

950,000 
1,000,000 
1,000,000 
1, 196, 490 
1,454,327 
1,984,120 
1,976,470 
2,560,000 
2,260,000 
2,375,000 
3,000,000 
8,217,711 
3,140,979 
2,845,057 
3,3a^787 
2,tf/3,474 
3,346,174 
3,791,861 

Ye». 

Quantity. 

1840 

9,682 
10,000 
18,000 
25,000 
30,000  , 
35,000  , 
40,000 
45,000 
50,000  1 
56,000 
60,000 
60,000 
75,000 
75,000 
80,000 
80,000 
86,000 
85,000 

1858 

87,000 

1876 

1894 

3,423,921 

1841 

1850 

95,000 
101,280 
128,000 
150,000 
200,000 
250,000 
280,000 
320,000 
350,000 

1877 

1895 

3.995,892 

1842 

1860 

1  1878 

1896 

3,905,779 

4,151,1«» 
4,920,743 

1843 

1861 

1879 

1897 

1844 

1862 

;  1880 

1898 

1845 

1863 

,  1881 

1899 

6.006,523 

1846 

1864 

1882 

1900 

6,484,066 

1847 

1865 

1883 

1901 

6,918,226 

9,446,424 

10.794.602 

1848 

1866 

1884 

1902 

1840 

1867 

1885 

1903 

1850 

1868 

375,000 
400,000 
437,870 
600,000 
896,000 
1,000,000 
812,000 
800,000 

,  1888 

1904 

10.842.189 

1861 

1809 

1887 

1905 

11.895.262 

1852 

1870 

1888 

1906 

12.092.560 

1863 

1871 

1889 

1907 

13,985,713 
12,314,890 

1864 

1872 

1890 

1906 

1865 

1873 

1891 

1866 

1874 

1  1892 

171,765,280 

1857 

1876 

1893 
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Mr.  Campbell's  estimate  regarding  the  coal  fields  of  Indiana  placed 
the  original  supply  at  44^169,000,000  short  tons.  The  aggregate 
production  of  coal  in  Indiana,  to  the  close  of  1908,  amoimted  to 
171,755,280  short  tons,  of  which  12,314,890  tons,  or  about  7  per  cent, 
were  produced  in  1908.  The  exhaustion  represented  by  the  pro- 
duction to  the  close  of  1908  is  estimated  at  258,000,000  tons,  or  0.58 
per  cent  of  the  estimated  original  supply.  Upon  these  estimates  the 
quantity  of  coal  remaining  in  the  ground  in  Indiana  at  the  close  of 
1908  was  about  3,500  times  the  production  of  that  year,  and  2,400 
times  the  exhaustion  represented  by  that  production. 

IOWA. 

Total  production  in  1908,  7,161,310  short  tons;  spot  value, 
$11,706,402. 

In  the  preliminary  review  of  the  coal  trade  of  1908,  published  early 
in  Januaiy,  1909,  it  was  stated  that  the  reports  from  Iowa  indicated 
that  the  coal  production  of  that  State  was  as  little  affected  as  that  of 
any  other  State  by  the  depressed  conditions  which  followed  the 
panic  of  October,  1907.  Complete  returns  for  1908  show  that  the 
output  of  Iowa  in  that  year  amounted  to  7,161,310  short  tons  against 
7,574,322  tons  in  1907,  a  decrease  of  413,012  short  tons,  or  5.45 
per  cent.  There  were  only  three  States  whose  percentage  of  decrease 
m  production  in  1908  as  compared  with  1907  was  less  than  that  of 
Iowa.  These  States  were  Kentucky,  Montana,  and  Utah,  and  the 
falling  off  in  the  value  of  the  product  in  Kentucky  showed  a  larger 
percentage  than  did  that  of  Iowa.  The  value  of  Iowa's  coal  product 
m  1908  was  $11,706,402  against  $12,258,012  in  1907,  a  loss  of  $551,610, 
or  4.5  per  cent.  The  percentage  of  aecrease  in  the  value  of  Ken- 
tucky's production  was  9.54,  while  that  of  Utah  increased  5.39  per 
cent.  Tne  value  of  Montana's  output  decreased  only  3.48  per  cent. 
The  reason  assigned  for  the  comparatively  slight  decrease  m  Iowa's 
production  of  coal  in  1908  is  that  the  State  is  almost  entirely  agri- 
cultural, manufacturing  not  having  been  developed  to  such  an  extent 
as  in  some  other  portions  of  the  country.    The  farmers  were  generally 

i prosperous  throughout  1908,  and  the  consumption  of  coal  was,  except 
or  tne  decrease  aue  to  mild  weather,  eaual  to  normal. 

Coal-mining  operations  were  suspendea  on  April  1  at  a  large  number 
of  mines  in  the  otate,  while  the  wage  scale  was  under  discussion,  but 
as  consumers  generally  had  anticipated  a  shut  down  and  had  laid  in 
supplies  during  the  preceding  months,  this  produced  no  material 
inconvenience.  During  this  suspension  5,248  men,  or  a  little  less 
than  one-third  of  the  total  liuinber  in  the  State  employed  in  coal 
mines,  laid  down  their  tools  and  were  idle  for  an  average  of  twenty- 
three  days  each.  The  total  time  lost  was  equivalent  to  something 
less  than  4  per  cent  of  the  total  time  made  during  the  year. 

The  total  number  of  men  employed  in  the  coal  mines  of  Iowa  in 
1908  was  16,021,  against  15,585  in  1907,  the  industry  in  this  State 
as  in  several  others  showing  an  increase  in  the  labor  supply  notwith- 
standing the  decrease  in  production,  and  evincing  the  lack  of  employ- 
ment for  labor  in  other  lines  of  industry.  The  average  number  of 
working-days  showed  a  decrease,  from  230  in  1907  to  214  in  1908. 
The  average  production  per  day  by  each  man  employed  has  declined 
each  year  since  1905,  when  the  average  tonnage  per  man  per  day 
was  2.15.  In  1906  it  was  2.13;  in  1907,  2.11;  and  in  1908,  2.09. 
The  average  annual  production  per  man  was  449.9  short  tons  in 
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1905;  476.2  tons  in  1906:  486  tons  in  1907;  and  447  tons  in  1908. 
In  the  report  of  the  Oeological  Survey  for  1907  it  was  stated  that 
the  decrease  in  the  daily  production  per  man  was  in  all  probability 
due  to  the  falling  off  in  the  quantity  of  coal  mined  by  machinery, 
which  had  decreased  from  193,666  tons  in  1906  to  108,022  tons  m 
1907.  It  further  decreased  to  71,463  tons  in  1908.  The  machine- 
mined  product  in  1908  was  only  1  per  cent  of  the  total  tonnage. 

As  is  the  case  in  other  coal-mining  States  in  which  the  operations 
are  carried  on  under  aCTeement  with  the  mine  workers'  imion,  the 
mines  of  Iowa  are  for  the  most  part  operated  eight  hours  a  day.  In 
1908  there  were  218  mines,  employing  a  total  of  14,772  men,  which 
were  operated  eight  hours;  3  small  mmes  worked  nine  hours,  and  4 
mines  worked  ten  hours  a  day.  These  seven  mines  employed  a  total 
of  only  52  men.  There  were  1,197  mine  workers  whose  length  of 
working-day  was  not  reported. 

According  to  Messrs.  John  Vemer,  R.  T.  Rhys,  and  Edward  Sweeney, 
the  inspectors  of  the  three  mining  districts  into  which  Iowa  is  divided, 
there  were  121  accidents  in  the  coal  mines  of  the  State  during  1908. 
Of  these,  31  resulted  fatally  and  90  were  nonfatal  accidents.  Of  the 
nonfatal  accidents,  51  were  serious  and  39  of  a  minor  character.  No 
record  was  kept  in  the  first  and  third  districts  of  the  conjii^al  condi- 
tion of  the  men  killed.  In  the  second  district,  out  of  8  men  Kmed,  3  left 
widows,  and  the  total  number  of  children  left  fatherless  was  6.  Tlie 
mines  of  Iowa  were  entirely  free  from  explosions  of  fire  damp  during 
1908^  and  there  was  only  1  death  due  to  an  explosion  of  dust.  Falls  of 
roof  m  rooms  were  responsible  for  16  deaths  and  47  nonfatal  accidents. 
Falls  of  rock  or  coal  in  gangways  killed  3  and  injured  2  men.  Powder 
explosions  killed  2  andiniured6 ;  mine-car  accidents  killed  4  and  injured 
27 ;  and  shaft  accidents  Killed  5  and  iniured  1 .  In  1908  the  death  rate 
per  thousand  employees  was  1.93,  ana  the  number  of  tons  mined  for 
each  life  lost  was  231,010.  In  1907  the  death  rate  per  thousand  was 
2.63,  and  the  number  of  tons  mined  for  each  life  lost  was  184,740. 

The  statistics  of  coal  production  in  Iowa  in  1907  and  1908,  by 
counties,  with  the  distribution  of  the  product  for  consumption,  are 
shown  in  the  following  table: 

Coal  production  of  Iowa  in  1907  and  1908,  by  counties,  in  short  tons. 


Coimty. 


Adaou 

Appanoose 

Boone 

Greene 

Guthrie 

Jasper 

Keokuk 

UahMW 

Marion 

Monroe 

Polk 

Taylor 

VanBuren 

Wapello 

Wayne 

Webster 

other  oountles  a  and 
small  mines 


Loaded  at 
mines  for 
shipment. 


210 

1,062,972 

183,406 

2,707 


370,114 


702,802 

310,496 

2,3fi8,681 

1,224,780 

13,871 

12,642 

179,781 

134,680 

67,289 

160,728 


Sold  to 

local 

trade 

anduaed 

by  em« 

ployees. 

Used  at 
mines  lor 

steam 
and  heat. 

Total 
quantity. 

• 

Total 
value. 

Aver- 
pnoB 
ton. 

Aver- 
age- 
num- 
ber of 
days 
active. 

14,090 

60,067 

17,205 

12,723 

13,806 

7,603 

27,176 

33,810 

27,682 

63,278 

199,492 

6,761 

2,776 

76,646 

12,316 

11,008 

43,614 

43 

10,370 

7,460 

869 

34 

19,680 

640 

21,076 

8,821 

64,062 

35,931 

60 

67 

3,324 

14,343 

1,123,409 

208,160 

16,289 

13,840 
397,297 

27,716 

767,778 

346,999 

2,478,021 

1,460,203 

19,692 

16,374 
268,651 
146,001 

80,276 

211,384 

833,628 

2,163,206 

415,136 

33,645 

36,161 

641,386 

63,603 

1,107,605 

480,968 

3,432,799 

2,629,838 

46,481 

30,013 

410,208 

286,949 

167,647 

378,760 
12,258.012 

82.30 
1.93 
1.99 
2.07 
2.61 
1.61 
2.29 
1.46 
1.41 
1.39 
1.73 
2.36 
2.01 
1.60 
1.95 
2.09 

1.79 

138 
203 
188 
169 
172 
242 
234 
224 
229 
263 
238 
227 
202 
237 
255 
230 

197 
230 

1,968 
8,142 

617.771 

182,407 

7.574,322 

1.62 

Average 
number 
of  em- 
ployees. 


45 

3,646 


62 

60 

741 

30 

1,436 

600 

3,661 

2,981 

76 

37 

488 

438 

227 

512 


6,774,144 
•Dallas,  Davis,  Jeflenoo,  Luoas,  Pafe,  floott,  and  Wairsn. 


16,686 
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Coal  prodvcHon  of  Iowa  in  1907  and  1908,  by  counLiu,  in  short  tons — Continued. 

1008. 


Coonty. 


Adams 

ApiMooooe , 

Boone 

OitcDe , 

Qutlirie 

itapet 

Keokuk 

Ifah—kn 

Mirioo 

ICoixroe , 

Polk 

Tiytor , 

VanBunn 

WtpeUo 

Wayne 

Webftor 

Otber  oountles  »  and 
small  mines 


Loaded  at 
mines  for 
shipment. 


300 

1,065,787 

196,637 


354,500 


753,051 

264,538 

1,865,842 

1,350,656 

7,806 

7,476 

127,871 

114,074 

46,037 

160,315 


6,345,500 


Sold  to 

local 

Used  at 

trade 

mines  for 

and  used 

steam 

by  em- 

and heat. 

ployees. 

17,152 

40 

47,301 

11,317 

32,421 

8,540 

15,031 

400 

12,679 

5 

10,826 

18,190 

17,331 

970 

35,191 

19,273 

27,779 

2,290 

49, 115 

52,380 

225,795 

40,544 

10,057 

140 

7,841 

45 

58,903 

2,732 

13,253 

82 

14,730 

1,101 

55,076 

7,190 

650,481 

165,239 

Total 
quantity. 


17,492 

1,144,405 

237,496 

15,431 

12,684 
393,516 

18,301 

807,515 

294,607 

1,967,337 

1,616,895 

18,003 

15,362 
189,506 
127,409 

62,768 

222,581 


7,161,310 


Total 
value. 


$42,235 

2,121,191 

458,560 

36,481 

35,725 

600,078 

34,044 

1,180,174 

436,442 

2,803,539 

2,806,066 

41,881 

32,389 

301,214 

237,065 

128,061 

409,257 


11,706,402 


Aver- 
age 

price 
per 

ton. 


12.41 
1.85 
1.93 
2.36 
2.82 
1.52 
1.86 
1.46 
1.48 
1.43 
1.74 
2.33 
2.11 
1.59 
1.86 
2.04 

1.84 


1.63 


Aver- 
ago- 
num- 
ber of 
days 
active. 


140 
184 
186 
215 
161 
235 
222 
216 
202 
243 
228 
214 
188 
191 
225 
184 

214 


214 


Average 
numb^ 
of  em- 
ployees. 


77 

3,811 

735 

44 

66 

796 

29 

1,781 

636 

3,234 

3,117 

66 

44 

440 

421 

187 

537 


16,021 


a  Dallas,  Davis,  Jefferson,  Lucas,  Page,  Soott,  and  Warren. 

The  production  by  counties,  during  the  last  five  years,  with  the 
increases  and  decreases  in  1908  as  compared  with  1907,  is  shown  in 
the  foUowing  table: 

Coal  production  of  Iowa,  1904^1908,  by  counties^  in  short  tons. 


County. 


Adams 

Appanoose 

Booae 

Dallas 

Davb 

Qnaub 

Ji 


Keoknk 


Mahaska 
Marion.. 
Monroe.. 


Pan 
Polk 


Pc 

fl«  i>#a 

Taylor 

Van  Barao 

Wapello 

Wanren 

Wayne 

Webster 

Other  ooonties 
mines 


and    small 


Total 

Total  value 


1904. 


12,970 
872,920 
285,157 

13,066 


27,704 

258,096 

9,810 

41,512 

189,885 

675,113 

314,906 

1,967,460 

18,302 

1,130,668 

9,030 

16,273 

8,005 

379,560 

11,290 

96,879 

134,538 

23,865 


6,519,933 
($10,504,406 


1905. 


13,071 

884,248 

202,650 

5,000 


20,058 

306,164 

3,379 

16,460 

147,093 

714,945 

338,812 

2,225,677 

14,013 

1,210,320 

6,222 

22,345 

6,192 

303,360 

9,876 

112,549 

113,393 

32,773 


6,798,600 
110,586,381 


1906. 


11,724 

1,101,505 

233,110 

5,522 


19,816 

388,582 

3,744 

17,144 

97,147 

602,487 

372,750 

2,458,473 

11,235 

1,369,506 

24,778 

19,052 

12,137 

243,256 

2,850 

136,694 

109,522 

25,100 


7,266,224 
811,619,455 


1907. 


14,343 

1,123,409 

206,150 

70,042 

1,300 

16,280 

397,297 

4,000 

27,716 

105,536 

757,778 

346,999 

2,476,021 

14,338 

1,460,203 

1,047 

19,692 

15,374 

258,651 

5,054 

146,901 

80,275 

23,907 


7,574,322 
812,258,012 


1908. 


17,492 

1,144,405 

237,498 

174,585 

3,700 

15,431 

303,516 

3,500 

18,301 

8,739 

807,515 

294,607 

1,967,337 

11,364 

1,616,895 

1,248 

18,003 

15,362 

189,506 

6,820 

127,409 

62,768 

25,309 


Increase  (+) 
or  decrease 
(-),  1908. 


7,161,310 
$11,706,402 


+ 
+ 
+ 
+ 
+ 


+ 
+ 


3,149 

20,996 

29,348 

104,543 

2,400 

858 

3,781 

500 

9,415 

96,797 

49,737 

52,392 

508,684 

2,974 

156,692 

201 

1,689 

12 

69,145 

1,766 

19,492 

17,507 

1,402 


~  418,012 
-$551,610 


Iowa  probably  ranks  second  among  the  States  west  of  the  Missis- 
sippi River  in  order  of  priority  as  a  coal  producer.  At  the  time  of 
taon?  the  United  States  census  for  1840  Iowa  and  Missouri  were  the 
only  States  west  of  the  river  in  which  any  coal  production  was  reported. 
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Missouri,  however,  was  credited  with  an  output  of  nearly  10,000 
tons,  while  Iowa's  production  was  given  at  400  tons.  It  is  probable, 
therefore,  that  the  £rst  mine  opened  in  Missouri  antedated  Iowa's 
initial  production.  The  production  of  coal  in  Iowa  since  1840  will 
be  found  in  the  following  table,  years  for  which  no  official  figures  are 
available  being  estimated : 


Froductiono/coi 

I  in  Iowa 

1840  to  1908,  in  thoH  font. 

v„. 

Quanllly, 

Y^- 

<Jmmtlt7. 

Year. 

Quantity. 

Year. 

QiuBiitr, 

400 

S 

IE 

8,000 
10,000 
12;  600 

isiooo 

10,000 
23,000 

as,  000 

Is 

w.ooo 

&3,000 

0^000 

150,000 
Z«i,105 

as 

■m.vK 

1,231,547 

lU? 

CO 
00 

15 

30 

2e 

1»4. 

189S. 

1896. 

1904. 

]»«. 

1908::::::::: 

Iowa's  total  production  of  coal  from  1840  to  the  close  of  1908  has 
amounted  to  148,770,102  short  tons,  which,  including  the  waste  of  the 
half  ton  lost  for  every  ton  of  coa!  mined  and  marketed,  is  equivalent 
to  an  exhaustion  of  223,000,000  short  tons.  Mr.  Campbell  estimates 
the  original  coal  supply  of  Iowa  at  29,160,000,000  tons.  This  would 
leave  about  4,000  times  the  production  in  1908.  If  the  ratio  of 
waste  to  marketed  coal  continues  at  the  same  rate,  the  supply  would 
last  2,700  years  at  the  rate  of  production  in  1908. 


Total  production  in  1908,  6,245,508  short  tons;  spot  value 
$9,292,222. 

In  a  preliminary  report  issued  early  in  1908  it  was  stated  that  the 
indications  were  that  the  coal  production  of  Kansas  in  that  year 
would  show  a  decrease  of  about  20  per  cent,  as  compared  with  1907. 
The  official  returns  to  the  Gteol<^cal  Survey  show  that  the  produc- 
tion actually  decreased  14.71  per  cent,  from  7,322,449  short  tons  in 
1907  to  6,245,508  tons  in  1908.  The  value  decreased  16.73  per  cent, 
from  $11,159,698  in  1907  to  $9,292,222  in  1908.  The  decrease  in 
quantity  was  1,076,941  tons,  and  the  decrea.se  in  value  was  $1,867,476. 

While  the  ^ancial  depression  naturally  exerted  some  influence 
upon  the  production  of  coal  in  Kansas  and  the  other  States  of  the 
Middle  West,  the  main  cause  of  the  decrea.sed  production  of  coal 
in  1908  was  the  increased  production  and  consumption  of  oil  and  nat- 
ural gas  in  the  Louisiana  and  the  Mid-Continent  fields.  The  excep- 
tionally warm  weather  which  prevailed  during  the  first  three  and  the 
last  three  months  of  1908  was  also  partially  rei^ponsible  for  the  de- 
creased consumption  of  coal.  In  addition  to  this,  nearly  all  of  the 
lat^r  mines  were  idle  during  April,  May,  and  a  part  of  June,  pending 
a  settlement  of  the  wage  scale.  This,  however,  did  not  materially 
affect  production  as  at  this  time  the  demand  was  light  and  customers 
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had  supplied  their  requirements  by  stocking  up.  It  is  believed,  how- 
ever, that  the  periodic  suspensions,  coming  as  they  have,  recently, 
each  two  years,  have  resulted  in  fluctuatmg  conditions  in  production 
and  supply  and  have  prejudiced  some  of  the  lar^e  steam  users  against 
coal,  causmg  them  to  adopt  other  fuels,  especiaUy  oil  and  natural  gas 
in  the  place  of  coal.  Natural  gas  from  the  eastern  Kansas  fields  is 
now  piped  to  Kansas  City  and  St.  Joseph,  Mo,;  to  Atchison,  Leaven- 
wortn,  jLawrence,  Arknasas  City,  Winfield,  Wichita,  Wellington,  and 
Hutchinson,  Kans. ;  and  also  toFittsburgandOalena,Kans. ;  to  Joplin, 
Mo.,  and  to  some  smaller  intermediate  towns.  Oil  from  the  same, 
fields  and  from  northern  Oklahoma  is  now  extensively  used  for  fuel  at 
Kansas  City.  A  large  quantity  of  coal  once  consumed  at  Fort  Smith, 
Ark.,  has  l>een  replaced  by  gas  produced  locally,  and  the  demand  for 
domestic  as  well  as  for  steam  coal  at  Texarkana,  Ark.,  and  Shreve- 
port,  La.,  has  been  supplied  by  natural  gas  from  the  Caddo  gas  wells, 
located  midway  between  Texarkana  and  Shreveport.  Oklahoma 
City,  Shawnee,  Guthrie,  Tulsa,  and  Bartlesville  are  now  all  supplied 
by  natural  gas  from  the  northern  Oklahoma  fields. 

In  spite  or  the  unfavorable  conditions  which  prevailed  during  1908, 
as  noted  above,  prices  of  coal  in  Kansas  were  fairly  sustained,  the 
average  for  1908  oeing  $1.49  per  short  ton,  and  $1.52  in  1907.  The 
average  price  in  1908  was  the  same  as  in  1906. 

Dunng  1907  there  was  a  decided  shortage  of  labor  in  the  coal  mines 
of  Kansas,  but  no  trouble  of  that  kind  was  experienced  in  1908,  as  is 
shown  by  the  fact  that  notwithstanding  the  decreased  production,  the 
number  of  men  employed  in  the  coal  mmes  of  the  State  increased  from 
12,439  in  1907  to  13,916  in  1908.  The  average  number  of  days 
worked,  however,  decreased  from  225  to  181,  part  of  the  decrease  in 
the  working  time  being  due  to  the  suspension  of  operations  during 
April  and  May.  The  average  production  per  man  during  1908  was 
449  short  tons,  as  against  589  tons  in  1907  and  420  tons  in  1906. 
The  averf^e  daily  production  per  man  was  2.48  short  tons  in  1908, 
2.62  tons  in  1907,  and  2.54  tons  in  1906.  The  suspension  of  opera- 
tions on  the  first  of  April  affected  11,155  men,  or  80  per  cent  of  the 
total  number  employed.  They  were  idle  for  an  average  of  60  days 
each,  and  the  total  time  lost  amoimted  to  665,224  days,  or  about  25 
per  cent  of  the  total  time  made  during  the  year.  As  previously 
stated,  however,  owing  to  a  slack  demand  at  that  time,  the  suspension 
(fid  not  materially  affect  the  production. 

The  coal  miners  of  Kansas  are  for  the  ^ater  part  well  organized, 
and  under  the  union  rules  the  large  majority  of  them  work  eight 
hours  a  day.  In  1908  there  were  138  mines,  employing  12,973  men 
out  of  a  total  of  13,916,  that  were  operated  imder  an  ei^t-hour  day; 
283  men  employed  at  11  mines  worked  nine  hours,  and  363  men  em- 
ployed at  7  mines  worked  ten  hours. 

The  quantity  of  coal  mined  by  machinery  in  Kansas  increased  from 
35,317  short  tons  in  1907  to  133,248  tons  in  1908.  The  number  of 
machines  in  use  increased  from  6  to  17. 

According  to  Mr.  Frank  Gilday,  state  mine  inspector,  there  were  27 
men  kiUed  and  70  injured  in  the  coal  mines  of  Kansas  during  1908.  Of 
the  total  number  of  men  killed,  7  were  shot  firers  who  lost  their  lives  in 
the  performance  of  their  work,  evidently  by  improperly  placed  shots; 
14  miners  were  killed,  and  15  injured,  by  falk  of  rooi  and  coal  in 
rooms  and  entries ;  2  men  met  death  in  failing  down  a  shaft ;  1  eager 
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was  caught  by  the  cage  and  killed;  and  other  causes  claimed  3  victims. 
One  death  was  attributed  to  heart  failure  and  included  among  the 
accidents,  but  does  not  appear  to  be  properly  so  charged.  Or  the 
27  men  killed,  14  were  married,  and  the  total  number  of  children  left 
fatherless  was  56.  The  nonfatal  accidents  were  equally  divided  be- 
tween serious  and  minor  injuries.  The  death  rate  per  thousand  men 
employed  was  1.94  in  1908  as  against  2.57  in  1907.  The  number  of 
tons  of  coal  mined  for  each  life  lost,  in  1908^mounted  to  231,315. 

The  statistics  of  the  production  of  coal  in  Kansas  in  1907  and  1908, 
with  the  distribution  of  the  product  for  consumption,  are  shown  in 
the  following  table : 

Coal  production  of  Kansas  in  1907  and  1908,  by  counties,  in  short  tons. 


Coimty. 

Loaded  at 
mines  for 
shipment. 

Sold 
to  local 

trade 
and  used 
by  em- 
ployees. 

Used  at 
mines 

for 

steam 

and 

heat. 

Made 
into 
coke. 

Total 
quantity. 

Total 
value. 

Aver- 
age 

price 
per 
ton. 

Aver- 
age 
num- 
ber of 
days 
active. 

Avera^ 
number 
of  em- 
ployees. 

Cherokee 

Crawford 

Leavenworth 

Linn 

2,249,060 

4,224,369 

388,335 

16, 4U 

122,978 

1,200 

27,952 
59,444 
40,496 
10,794 
14,771 
11,312 
13,690 

48,732 

96,815 

45,507 

283 

300 

•••••*« 

2,325,744 

4,380,628 

424,338 

27,488 

138,049 

12,512 

13,690 

13,454,966 

6,302,990 

923,508 

51,488 

363,532 

34,161 

29,053 

SI.  49 
1.44 
2.18 
1.87 
2.63 
2.73 
2.12 

230 
227 
249 
206 
149 
200 
225 

3,803 

6,G06 

1,197 

66 

Osage 

736 

Other  counties  a . 

19 

Small  mines 

12 

6,952,353 

178,459 

191,637 

7,322,449 

11,150,696 

LS2 

225 

12,439 

1908. 


Cherokee 

Crawford 

Leavenworth 

Linn 

Osage 

Other  counties  &. 
Small  mines 


1,765,194 

3,805,869 

260,329 

8,471 

82,120 

1,200 


5,923,183 


20,852 

34,552 

38,255 

2,850 

44,132 

6,163 

8,100 


154,904 


40,035 

77,397 

49,136 

260 

196 


167,024 


397 


397 


1,826,061 

3,917,818 

348,117 

11,581 

126,448 

7,363 

8,100 


6,245,508 


12,707,769 

5,479,609 

728,374 

21,660 

317,381 

18,452 

18,977 


9,292,222 


SI.  48 
1.40 
2.09 
L87 
2.51 
2.51 
2.34 


1.49 


176 
179 
235 
118 
150 
170 


181 


3,726 
8,291 
1,137 

59 
671 

32 


13,916 


a  Bourbon,  Cloud,  and  Franklin. 


b  Bourbon,  Cloud,  Franklin,  and  Republic. 


The  statistics  of  production,  by  counties,  during  the  last  five  years, 
with  the  increases  and  decreases  in  1908  as  compared  with  1907,  are 
shown  in  the  following  table: 

Coal  production  of  Kansas,  1904-1908,  in  short  tons. 


County. 


Atchison 

Cherokee 

Cloud 

Crawford 

Franklin 

Leavenworth 

Linn 

Osage 

Other    countiw    and    small 
mines 


Total 

Total  value. 


1904. 


2,378,624 

3,000 

3,399,334 

4,740 

333,419 

29,657 

171,454 

13,079 


1905. 


2,132,589 

3,000 

3,729,953 

1,950 

348,322 

30,673 

167,327 

20,165 


6,333,307  !    6,423,979 
19,640,771  .  19,350,542 


1906. 


(«) 

2,015,107 

3,000 

3,415,068 

2,300 

377,846 

32,652 

137,746 

41,066 


1907. 


1906. 


2,325.744  • 

6,612  ' 

4,380,628  ' 

3,560 

424,338 

27,488  ' 

138,049  I 

16, 130 


1,826,061 

4,500 

3,917,818 

1,604 

348,117 

11,581 

126,448 


(+)  or  de- 
crease (~), 
1906. 


499,663 

2,012 

462,810 

1,956 

76.221 

15,007 

11,601 


9,359  —        6,771 


6.024,775  I    7,322,449      6,245,506 
S8,979,563  ;S11,159,606  ■  10,292,222 


-  1,076,941 
H,897,476 


a  Included  In  other  counties. 
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The  earliest  record  of  coal  production  in  Kansas  shows  that  the 
State  produced  in  1869  a  total  of  36,891  tons.  From  1870  to  1880 
the  production  has  been  estimated  from  the  best  information  obtain- 
able, and  since  1882  it  has  been  collected  by  the  statistical  division 
of  the  United  States  Geological  Survey,  as  shown  in  the  following 
table,  giving  the  annual  production  of  coal  in  Kansas  from  1869  to 
the  close  of  1908: 


Produelion  of  eoai 

tnf 

nwu 

.  Um  to  1908 

inthor 

torn. 

y«i. 

Qumtlly. 

Q.«,m,.j 

Y^- 

(tuaoUty. 

r^. 

Quantity. 

3SM>I 

1880 

771  MS 

18B1 

!          flfi 

«■■■■ 

fiMflnu 

I 

no 

■as, 

an 

000 
ooo 

841 

a;  23! 

000: 
000 

057. 
000, 

000 

04J| 

* 

1 

1 

}^ 

igse.... 

•08 

18S1 

"' 

According  to  the  estimates  of  M.  R.  Campbell,  the  total  area  of 
Kansas  known  to  contain  workable  coal  beds  is  3,100  square  miles, 
while  the  area  of  which  little  is  known,  but  which  may  contain  work- 
able coal,  is  estimated  at  15,780  square  miles.  The  original  coal 
supply  is  estimated  to  have  been  7,022,000,000  short  tons,  from 
which  there  had  been  mined,  to  the  close  of  1908,  97,421,712  short 
tons.  This  represents  an  exhaustion,  including  the  loss  in  mining, 
of  about  146,000,000  short  tons.  It  would  thus  appear  that  about 
2.1  per  cent  of  the  supply  has  been  exhausted. 

KENTUCKY. 

Total  production  in  1908,  10,246,553  short  tons;  spot  value, 
$10,317,162. 

Although  the  production  of  some  of  the  older  mines  in  the  State 
was  materially  reduced  in  1908  as  compared  with  1907,  the  opera- 
tions at  a  number  of  new  properties  which  were  opened  and  began 
shipping  in  1908  kept  the  total  decrease  within  5  per  cent  of  that  of 
1907.  A  number  of  the  larger  and  older  mines  reported  a  decrease 
of  as  much  as  25  per  cent,  all  of  which  was  attributed  to  the  effects 
of  the  panic  in  reducing  requirements  of  railroads  and  factories. 
The  exceptionally  warm  weather  that  prevailed  during  the  fall  of 
1908  also  decreased  the  demand  for  domestic  consumption,  but  this 
was  partly  offset  by  developments  in  the  eastern  portion  of  the 
State,  particularly  in  Bell,  Johnson,  Lee,  Pike,  and  Whitley  counties, 
all  of  which  showed  substantial  increases  in  production  in  1908  over 
1907.  Part  of  this  development  has  been  made  possible  through 
the  extension  of  a  branch  of  the  Chesapeake  and  Onio  Railw^,  up 
Big  Sandy  River  from  Faintsville  in  Johnson  County,  through  Floyd 
County,  into  Pike  County. 

The  total  production  in  the  eastern  cotmtiea  of  Kentucky  showed 
ft  decrease  of  1 1 ,294  short  tons,  while  in  the  western  counties  the  pro- 
duction fell  off  495,277  short  tons.    The  total  decrease  for  the  State 
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amoiinted,  therefore,  to  506,571  short  tons,  or  from  10,753,124  short 
tons  in  1907  to  10,246,553  short  tons  m  1908.  The  value  decreased 
$1,087,876,  or  9.54  per  cent,  from  $11,405,038  in  1907  to  $10,317,162 
in  1908.     The  average  price  per  ton  declined  from  $1.06  to  $1.01. 

The  year  1908  was  tne  first  in  more  than  a  decade  in  which  the 
coal  production  of  Kentuckv  was  less  than  in  the  preceding  year,  the 
output  having  shown  steady  increases  from  1896  to  1907,  m  which 
year  it  was  nearly  three  times  that  of  1897,  ten  years  before,  and  nearly 
double  that  of  1901.  The  output  in  1908,  while  less  than  in  1907, 
exceeded  that  of  1906  by  nearly  600,000  tons. 

Tlie  coal  mines  of  Kentuclqr  during  1908  gave  employment  to 
16,996  men,  this  being  an  increase  of  25  over  1907,  when  16,971  men 
were  employed.  The  average  number  of  working  days  decreased, 
however, from 2*10 in  1907  to  186  in  1908.  A  largeproportion  (more 
than  two-thirds)  of  the  coal-mining  operations  of  Kentucky  are  con- 
ducted on  the  open-shop  or  nonumon  basis,  and  in  consequence  the 
eight-hour  day  is  not  so  generally  observed  as  in  some  other  coal- 
nuning  States.  In  1908,  out  of  a  total  of  16,996  men,  9,166  worked 
ten  hours  a  day,  and  2,072  worked  nine  hours.  There  were  4,636 
men  employed  m  56  mines  who  worked  ei^ht  hours.  In  1907,  out  of 
a  total  of  16,971  men,  6,842  worked  ten  hours  a  day,  4,508  worked 
nine  hours,  and  4,610  worked  eight  hours.  The  average  production 
per  man  per  day  in  1908  was  3.24  short  tons,  against  3.02  tons  in  1907 
and  2.98  tons  in  1906.  Owing  to  the  fewer  number  of  days  worked, 
however,  the  average  production  of  each  employee  for  the  year  1908 
was  only  603  tons,  against  634  tons  in  1907  and.  632  tons  in  1906. 

The  steady  improvement  in  the  productive  capacity  per  employee 
for  each  day  worked  has  been  due  m  a  large  degree  to  the  increased 
use  of  coal-miniTig  machinery,  Kentucky  being  one  of  the  most  pro- 
gressive States  in  this  respect.  In  1903  the  nuiliber  of  mining  machines 
in  use  was  308;  in  1904,  453;  in  1905,  527;  in  1906,  600;  in  1907,  708, 
and  in  1908,  759.  The  machine-mined  product  increased  from 
2,843,805  short  tons  in  1903  to  5,504,262  tons  m  1907.  In  1908  the 
machine-mined  product  was  5,252,753  short  tons,  or  51.27  per  cent 
of  the  total  output.  In  1907,  while  the  machine-mined  product 
was  larger  than  in  1908,  the  percentage  of  the  total  was  slightly  less, 
namely,  51.19.  Ohio  is  the  only  other  coal-producing  State  whose  per- 
centage of  machine-mined  coal  to  the  total  exceeds  that  of  Kentucky. 
Of  the  total  number  of  machines  in  use  in  Kentucky  in  1908,  502 
were  of  the  pick  or  puncher  type,  209  were  chain-breast  machines, 
and  35  were  long-wall.  There  were  also  employed  13  chain  shearing 
machines. 

Although  in  the  western  part  of  the  State  a  strike  was  called  on 
January  1,  comparatively  little  attention  was  paid  to  it  and  it  does 
not  seem  to  have  had  any  appreciable  influence  on  the  total  produc- 
tion. The  total  number  of  men  on  strike  during  the  year  was  1,002, 
for  an  average  of  twenty-seven  days  each.  At  one  mine  a  strike 
was  called  on  February  9,  1907,  and  was  still  officially  in  effect  at  the 
close  of  1908.  The  property  was,  however,  operated  throughout 
the  year  on  a  nonunion  basis,  and  as  the  men  on  strike  had  moved 
away  and  secured  employment  elsewhere,  they  are  not  included  in 
the  strike  statistics  given  above. 
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A  statement  by  Mr.  Charles  J.  Norwood,  chief  inspector  of  mines, 
gives  the  number  of  fatal  accidents  in  the  coal  mines  of  Kentucky 
in  1908  as  39,  an  increase  of  7  oyer  1907.  The  nonfatal  accidents 
numbered  127.  The  number  of  men  killed  by  falls  of  roof  was 
17,  an  increase  of  5  over  1907:  3  men  were  killed  by  powder  explo- 
sions, and  9  by  an  explosion  of  dust  following  a  blown-out  shot.  In 
this  case  it  is  stated  that  the  blown-out  shot  was  due  to  shooting 
from  the  solid,  a  criminal  practice  in  bitmninous  coal  mines  and  one 
which  shoiild  be  absolutely  prohibited.  The  death  rate  per  thousand 
employees  was  2.3,  and  the  number  of  tons  mined  for  each  Ufe  lost, 
262.732.  Of  the  nonfatal  accidents,  42  were  due  to  falls  of  roof  or 
coal,  27  were  injuries  by  mine  cars  and  motors,  4  were  due  to  powder 
explosions,  2  to  injuries  in  shafts,  1  to  an  explosion  of  dust,  and  51 
to  miscellaneous  causes. 

There  is  only  one  coal-mining  establishment  in  the  State  at  which 
washing  machinery  has  been  installed.  This  is  at  the  mines  of  the 
St.  Bernard  Mining  Company,  Earlington,  Ky.,  where  six  Campbell 
washers  have  been  installed.  The  nimiber  of  tons  of  coal  washed  in 
1908  was  81,897,  yielding  72,798  short  tons  of  cleaned  coal  and  9,099 
tons  of  refuse.  The  same  company  reported  in  1907,  99,763  short 
tons  of  coal  washed,  yielding  88,678  tons  of  cleaned  coal  and  11,085 
tons  of  refuse. 

The  statistics  of  production  of  coal  in  1907  and  1908,  with  the  dis- 
tribution of  the  product  for  consumption,  are  shown  in  the  following 
table :  ^ 

Coal  produetUm  of  Kentucky  in  1907  and  1908 ,  by  counties,  in  short  tons. 

1©07. 


Coonty. 


BeU. 

Boyd. 


Htfudenon 

Hopkins  and  Chris* 

t£ui 

Johnson 

Knox 

LMirel 


McLean 

Monan 

Mamenbcfs 

Ohio 

Pika 

Palaski 

Cnfcm 

Webstar 

Whitley 

Other  counties  a.. 

Small  mines 


Loaded 
at  mines 
for  ship- 
ment. 


1,370,179 
fi2,4M 

116,943 
39,970 

149,370 

1,802,950 
119,067 
684,581 
306,636 

57,882 
142,449 

67,647 
1,826,637 
630,075 
526,172 
128,172 
442,690 
649,263 
732,033 

86,214 


Sold  to 
local 
trade 
and  used 
by  em- 
ployees. 


9,911,716 


33,066 

2,828 

3,284 

32,716 

61,266 

63,646 

1,638 

11,991 

5,076 

4,309 

6,273 

6,779 

21,524 

12,547 

3,394 

3,527 

43,302 

38,484 

17,461 

19,660 

86,181 


Used  at 
mines 

for 

steam 

and 

heat. 


27,977 


1,000 
1,221 
6,967 

70,688 

1,966 

9,919 

6,569 

450 

1,483 

1,150 

34,752 

16,023 

6,121 

3,526 

18,399 

20,946 

13,429 

14,095 


Made 

into 

coke. 


6,664 


99,763 


3,564 


476,739  I  264,679  |109,991 


Total 
quantity. 


1,437.886 
66,284 

120,627 
73,907 

217,682 

2,127,055 
122,500 
706,491 
319.281 

62,641 
150,206 

64,686 
1,882,913 
658  645 
533.687 
135.226 
507.865 
606,603 
762  923 
119  868 

85,181 


10,753,124 


Total 
value. 


$1,700,111 
46,479 

119,266 
96,450 

247,681 

1,860,607 
170,897 
837,361 
368,602 
97,168 
150,778 
172,920 

1,792,571 
618,386 
497,866 
191,079 
£02,877 
569,780 

1,086,564 
146,710 
112,795 


11,405,038 


Aver- 
age 
prioe 
per 
ton. 


$1.18 

.82 

.  w 

L31 

L14 

.87 

1.39 

1.19 

1.15 

1.66 

1.06 

2.68 

.95 

.94 

.93 

1.41 

1.01 

.94 

1.42 

1.22 

L32 


Aver- 
age 
num- 
ber of 
days 
active. 


1.06 


232 
208 
219 
234 
223 

230 
160 
199 
219 
222 
191 
216 
209 
183 
212 
168 
206 
193 
197 
206 


Aver- 
age 
number 
of  em- 
ployees. 


210 


2,668 
319 
272 
117 
463 

2,334 
299 

1,100 

608 

06 

231 

201 

2,366 
991 
796 
412 
861 
749 

1,807 
304 


16,071 


•  Breathitt,  Butler,  Flovd,  Oreenup,  Hancock,  Harlan,  Knott,  Lawrence,  Leslie,  MagofiBn,  Menifee, 
Owsley,  Bockcastle,  and  Wayne. 
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Coat  produelwn  of  KentiKty  in  1907  arid  1908,  by  countia,  in  thort  lont — Coatinued. 

lao©. 


Floyd..'" 


opUiu  and  Chiis- 


Uuhlimiiw 


Other  oountln' ' 


e,ca,si4    48i,2w    2«o,(r7G 


2fi0 



8,365 

TB.no 

S1,8M 

lo'us 

a' re* 

2, Mi 
1,001 


a  BratUtl,  Buller,  araenup,  Hanoock,  Ejiatt,  Lavrenca,  Leslie,  llagnlDn.  UsnllBa,  Owsley,  and  Warmi. 

In  the  foUowins  table  is  presented  a  statement  of  production  of 
coal  in  Kentucky,  oy  counties,  during  the  last  five  yeare,  with  the  in- 
creases and  decreases  in  1908  as  compared  with  1907: 

Coal  pToduetion  of  Kentud^,  1904-I9OS,  by  oountitt,  in  thart  ton*. 


ChrbUin,  Davlru,  end  tlen- 

Greenup 

Booderaon 

Hopkins 

Joluuaii 

Lftwrmce 

HcLeou 

Muhknbng 

Ohio 

PuImU 


Other   counlles    and    imaU 


H, 743,121  1   10, 
1,«»,D38  JIO, 
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Kentucky  is  the  only  one  of  the  coal-producing  States  which  has 
within  its  borders  areas  belonging  to  any  two  of  tne  ereat  coal  fields. 
The  eastern  counties  of  the  State  are  underlain  by  the  coal-bearing 
formations  of  the  great  Appalachian  system,  or  province,  which  ex- 
tend entirely  across  the  State  in  a  northeast-southwest  direction, 
while  the  southern  limits  of  the  Illinois-Indiana  field,  designated  as 
the  eastern  region  of  the  interior  province,  are  found  in  the  more 
northern  counties  of  the  western  part  of  Kentucky.  Although  the 
coals  of  the  Appalachian  system  are  superior  in  quality  to  those  of 
the  interior  regions,  the  western  district  of  Kentucky  has  been  more 
extensively  developed  and  has  produced  more  coal  than  the  eastern 
portion.  In  1907  the  western  district  produced  40  per  cent  more 
than  did  the  eastern  district,  the  counties  in  the  eastern  part  of  the 
State  producing  4,457,727  short  tons  and  those  of  the  western  dis- 
trict 6,295,397  short  tons.  The  eastern  counties  showed  a  relative 
gain  in  1908,  the  output  for  this  district  being  4,446,433  short  tons, 
while  the  western  district  produced  5,800,120  short  tons,  the  produc- 
tion of  the  western  district  being  only  30  per  cent  larger  than  that 
of  the  eastern. 

The  following  tables  show  the  production  in  the  eastern  and  western 
districts,  by  counties,  during  the  last  five  years,  with  the  increases  and 
decreases  in  1908  as  compared  with  1907 : 

Coal  production  of  the  eastern  district  of  Kentucky,  190Jhl908y  in  short  tons. 


Coonty. 


Bdl 

Bojd 

Breathitt 

C«t«r 

Grenap 

Johosoo 

Kbox 

Uurel 

Lawicooe 

Lee 

PultBki...' 

RoekoMtle 

WhlUey 

Other   oounties    and    smaU 


1904. 


521,662 

09,096 

42,355 

245,030 

2,742 

41,120 

577,778 

380,667 

69,036 

67,048 

197,796 

130,340 

788,836 

68,013 


3,211,418 


1905. 


757,413 

48,304 

32,340 

145,109 

1,543 

57,310 

579,386 

445,968 

37,481 

94,507 

184,319 

114,356 

793,902 

214,519 


3,506,507 


1906. 


989,108 
49,822 
37,350 

158,748 

719 

89,451 

549,726 

402,373 
47,279 
81,818 

181,720 
13,358 

781,354 

386,825 


3,768,651 


1907. 


1,437,886 

55,284 

25,300 

120,627 

902 

122,590 

706,491 

319,281 

29,673 

62,641 

135,225 

6,500 

762,923 

672,404 


4,457,727 


1906. 


1,557,924 

61,319 

23,100 

83,546 

1,474 

158,270 

515,210 

207,084 

22,975 

158,451 

99,505 


811,114 
746,461 


4,446,433 


Increa8e(+) 
ordecreaae 
(-).  1908. 


+120,038 
+    6,035 

-  2,200 

-  37,081 
572 

35,680 
-191,281 
-112,197 

-  6,696 
+  95,810 

-  35,720 

-  6,600 
4-  48,191 

4-  74,057 


-  11,204 


Coal  production  of  the  western  district  of  Kentucky y  1904-1908 ,  in  short  tons. 


County. 

1904. 

1906. 

1906. 

1907. 

1908. 

Increa8e(+) 
or  decrease 
(-),  1908. 

Bmtar 

1,647 

91,943 

44,126 

49,854 

151,103 

1,691,675 

117,616 

934,048 

514,126 

368,194 

298,715 

102,018 

18,199 

89,766 

61,780 

47,817 

175,226 

2,013,715 

109,429 

1,050,501 

542,327 

382,966 

347,817 

86,393 

15,735 

80,065 

52,643 

29,045 

201,007 

2,165,342 

168,425 

1,492,331 

707,585 

416,013 

501,430 

55,375 

io,2n 

62,901 

73,907 

13,440 

217,582 

2,064,154 

150,205 

1,882,913 

658,645 

507,855 

608,603 

44,831 

6,858 

67,040 

51,155 

10,000 

196,023 

1,864,346 

105,469 

1,784,285 

601,138 

499,729 

559,247 

54,830 

-  3,413 
+    4,139 

-  22,752 

-  3,440 

-  21,550 

ChibUm . . 

DftTies 

Hnoodc 

HcndenoQ 

HodUds 

-199,808 
—  44,736 

ifc&n.;::::::::::::::::::::: 

MohiabflR 

—  96,628 

owo..._T :.;..::::. 

-  57,507 

-  8,126 

-  49,446 

+    9,999 

Cnfcm 

Wftiter 

Other  eountka    and    small 

4,365,064 

4,925,926 

5,884,996 

6,205,397 

5,800,120 

-405,277 
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So  far  as  the  records  of  early  coal  production  in  the  United  States 
are  to  be  accepted,  Kentucky  was  the  third  State  to  enter  the  list  of 
regular  coalproducers.  According  to  one  of  the  early  reports  of  the 
KentucW  Geological  Survey   (published  in   1838),   the  first  coal 

Sroduced  in  the  State  was  mined  in  1827  on  ^Hhe  right  side  of  the 
IJumberland]  river  below  the  mouth  of  Laurel."  This  was  evidently 
from  either  Laurel  or  Pulaski  Coimty,  but  the  exact  location  is  not 
definitely  stated.  The  same  report  says  that  in  1828  five  boat 
loads  of  coal  from  these  mines  arrived  at  Nashville,  and  that  from 
1829  to  1834  probably  from  25  to  35  boat  loads  were  sent  out  each 
year.  The  boat  loads  averaged  about  1,750  bushels,  or  66  tons, 
each.  From  1834  to  1837  the  shipments  were  from  75  to  100  boat 
loads,  or  about  3,500  bushels,  a  year.  The  coal  was  for  the  most 
part  consumed  in  the  salt  works  and  iron  furnaces  convenient  to  the 
rivers,  the  only  means  of  transportation. 

From  the  best  information  obtainable  it  seems  that  the  production 
of  the  State  from  1829  to  1835  ranged  from  2,000  to  6,000  tons  per 
year.  The  United  States  census  for  1840  gives  the  total  production 
for  the  State  at  23,527  short  tons.  By  1860,  according  to  the  census 
for  that  year,  the  production  amounted  to  285,760  short  tons.  Oper- 
ations were  necessarily  somewhat  interrupted  during  the  civil  war, 
but  since  1870,  after  the  State  had  begun  to  recover  from  the  effects 
of  the  war,  the  production  increased  rapidly,  as  shown  in  the  table 
following,  giving  the  history  of  coal  production  in  Kentucky  from  the 
earliest  times  to  the  close  of  1908: 

Production  of  coal  in  Kentucky  from  1828  to  1908,  in  tihort  tons. 


Year. 


1828 
1829 
1830 
1831 
1832 
1833 
1834 
1835 
1836 
1837 
1838, 
1839 
1840 
1841 
1842. 
1843 
1844. 
1845 
1846, 
1847, 
1848. 


Quantity. 


328 

2,000 

2,000 

2,100 

2,500 

2,750 

5,000 

6,000 

8,000 

10,000 

11,500 

16,000 

23,527 

35,000 

60,000 

60,000 

75,000 

100,000 

115,000 

120,000 

125,000 


Year. 


1849 
1850 
1851 
1852 
1853 
1854. 
1855 
1856 
1857, 
1858, 
1859 
1860 
1861, 
1862 
1863 
1864. 
1865 
1866 
1867 
1868, 
1869 


Quantity. 


Year. 


140,000 
150,000 
160,000 
175,000 
180,000 
190,000 
200,000 
215,000 
240,000 
250,000 
275,000 
285,760 
280,000 
275,000 
250,000 
250,000 
200,000 
180,000 
175,000 
160,000 
160,000 


1870. 
1871. 
1872. 
1873. 
1874. 
1875. 
1876, 
1877. 
1878. 
1879, 
1880. 
1881. 
1882. 
1883. 
1884. 
1885. 
18S6, 
1887, 
1888, 
1889. 
1890. 


Quantity. 


150,582 

250,000 

380,800 

400,000 

360,000 

600,000 

650,000 

860,000 

900,000 

,000,000 

946,288 

,232,000 

,300,000 

,650,000 

,550,000 

,600,000 

,550,000 

,933,185 

,570,000 

,399,755 

,701,496 


Year. 


1891. 
1892. 
1893. 
1894. 
1895. 
1896. 
1897. 
1898. 
1899. 
1900. 
1901. 
1902. 
1903. 
1904. 
1906. 
1906. 
1907. 
1908. 


Quantity. 


2,916^060 
8,025,813 
3,007,179 
8,111,193 
8,357,770 
3,333,478 
3,002,007 
3,887,908 
4,007,255 
6.328,964 
6,469,986 
6,766,964 
7,538,032 
7,576,483 
8,432,523 
9,653,647 
10,753,124 
10,246,563 


132,661,127 


According  to  the  estimates  of  M.  R.  Campbell,  the  original  coal 
supply  in  the  State  of  Kentucky,  when  mming  first  began,  was 
104,028,000,000  short  tons,  of  which  67,787,000,000  tons  were  m  the 
eastern  Kentucky  region  and  36,241,000,000  tons  in  the  coal  areas 
of  the  western  part  of  the  State.  From  the  total  original  supply 
there  had  been  mined  to  the  close  of  1908,  according  to  the  best 
records  obtainable,  approximately  132,650,000  tons,  which  repre- 
sents an  exhaustion  estimated  at  199,000,000  tons,  or  0.18  per  cent 
of  the  original  supply. 
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MARYLAND. 

Total  production  in  1908,  4,377,093  short  tons;  spot  value, 
$5^16,753. 

The  effect  of  the  business  depression  during  1908  was  exhibited  in 
the  production  of  coal  in  Maryland  by  a  decrease  of  1,155,535  short 
tons  in  quantity  and  of  $1,506,944  in  value.  The  percentage  of 
decrease  was  20.89  in  quantity  and  22.75  in  value.  Tne  tonnage  of 
1908  was  the  smallest  m  any  year  since  1900,  when  the  industry  in 
Maryland  was  much  disturbed  by  labor  troubles,  and  strikes  lasting 
from  90  to  200  days  curtailed  the  production  by  nearly  800,000 
tons  as  compared  with  the  preceding  year  (1899).  The  year  1900 
was  the  only  one  since  1896  when  the  output  of  the  coal  mines  of 
Maryland  was  less  than  that  reported  in  1908.  The  average  price  per 
ton  m  1908  was  $1.17,  as  compared  with  $1.20  in  1907  and  $1.19  in 
1906. 

In  spite  of  the  decreased  production,  the  number  of  men  employed 
in  the  coal  mines  of  the  State  reported  to  the  Geological  Survev  shows 
an  increase  from  5,880  to  6,079.  but  the  average  number  of  days  the 
mines  were  workea  decreased  from  263  in  1907  to  220  in  1908.  In 
1906  the  average  number  of  men  employed  was  6,438,  working  an 
avera^  of  250  days.  The  most  striking  feature  exhibited  in  the 
statistics  of  labor  employed  in  the  coal  mines  of  Maryland  in  1908,  as 
compared  with  the  preceding  years,  is  the  decline  in  the  average  pro- 
duction  per  man  employed.  In  1906  the  average  production  per  man 
was  844.3  short  tons,  in  1907  it  was  941  tons,  and  in  1908  it  was  720 
tons.  The  average  daily  production  per  man  in  1908  was  3.27  short 
tons,  against  3.58  tons  m  1907  and  3.38  tons  in  1906. 

A  part  of  the  decreased  production  per  man  employed  may  be 
attributed  to  the  fewer  number  of  tons  mined  by  machines,  this 
factor  in  1908  amounting  to  208.134  short  tons,  as  compared  with 
479,110  tons  in  1907.  The  numoer  of  mining  machines  in  use  de- 
creased from  43  in  1907  to  39  in  1908,  and  the  percentage  of  machine- 
mined  coal  to  the  total  production  decreased  rrom  8.66  to  4.76. 

By  far  the  larger  mmiber  of  mines  in  Marvland  worked  ten  hours  a 
day.  In  1908  there  were  49  mines  employing  5,905  men  which 
worked  ten  hours  as  the  length  of  day,  3  mines  employing  59  men 
worked  nine  hours,  and  1  mine  employing  80  men  worked  eight  hours. 

There  were  no  strikes  reported  at  any  of  the  coal  mines  of  Maryland 
during  1908. 

The  report  of  Mr.  John  H.  Donahue,  state  niine  inspector  of  Mary- 
land, is  made  for  the  fiscal  year  ended  April  30.  According  to  Mr. 
Donahue's  report  for  the  fiscal  year  ended  April  30,  1909,  tne  total 
production  in  the  State  amounted  to  3,718,061  long  tons,  or  4,164,228 
short  tons,  as  compared  with  the  production  of  4,377,093  short  tons 
reported  to  the  Greological  Survey  for  the  calendar  year  1908.  There 
were,  according  to  Mr.  Donahue,  12  fatal  and  96  nonfatal  accidents 
in  the  coal  mmes  of  Maryland  during  the  fiscal  year.  The  most 
serious  accident  was  a  collision  of  mine  cars,  which  occurred  on  the 
incline  at  the  Washington  mine  No.  5  of  the  Piedmont  and  Georges 
Creek  Coal  Companv  on  Monday  morning,  January  25,  1909.  This 
resulted  in  the  deatn  of  5  and  the  injury  of  10  men  who  were  riding 
on  the  cars  at  the  time  of  the  collision.     Of  the  other  deaths  2  were 
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due  to  falls  of  top  coal  or  roof  and  2  to  falls  of  breast  coal.  One 
man  was  run  over  by  cars,  1  was  caught  between  mine  cars,  and  1 
was  killed  in  a  runaway  tramway  bucket.  Of  the  nonfatal  accidents 
55  were  due  to  falls  of  roof  or  coal,  2  to  powder  explosions,  and  39 
to  miscellaneous  causes.  The  death  rate  per  thousana  men  employed 
for  the  fiscal  year  was  2  and  the  number  of  short  tons  mined  for  each 
life  lost  347,019. 

The  statistics  of  production  during  the  last  five  years^  with  the 
distribution  of  the  product  for  consumption,  are  shown  m  the  fol- 
lowing table: 

Distribution  of  the  coal  product  of  Marylandy  1904^1908,  in  short  tons. 


Year. 

Loaded  at 
mines  for 
shipment. 

Sold  to 
local 
trade 
and  used 
by  em- 
ployees. 

Used  at 
mines  for 

steam 
and  beat 

Total 
quantity. 

Total 
value. 

Aver- 
price 
ton. 

Aver- 
age 
nimn- 
berof 
dasrs 
active. 

Aven«B 
number 
of  em- 
ployees. 

1804 

4,721,714 
5,010,997 
5,331,321 
6,427,882 
4,288,306 

49,814 
49,779 
60,306 
48,461 
38,064 

42,094 
47,763 
63,826 
66,285 
60,733 

4,818,622 
6,<08,639 
6,435,463 
6,532,628 
4,377,093 

95,729,065 
5,831,760 
6,474,793 
6,623,697 
5,U6,763 

$1.19 
1.14 
1.19 
1.20 
1.17 

226 
252 
260 
263 
230 

5,671 

1906 

5,948 

1906 

6,438 

1907 

5.8W 

1906 

6,079 

Although  coal  was  discovered  in  the  Greorges  Creek  basin  as  early  as 
1782,  the  first  eastern  shipments  from  the  Maryland  coal  district 
were  not  made  until  1830,  when  small  amoimts  were  transported  by 
barges  down  Potomac  River.  The  first  company  was  incorporated  in 
1836.  After  the  construction  of  the  Baltimore  and  Ohio  Railroadi 
in  1842,  and  of  the  Chesapeake  and  Ohio  Canal,  in  1850,  the  output 
from  the  Maryland  mines  mcreased  rapidly. 

The  attempts  to  ship  coal  from  the  Maryland  mines  by  barges,  prior 
to  the  advent  of  the  Baltimore  and  Ohio  Railroad,  were  not  long 
continued.  The  method  was  too  destructive  of  hfe  and  was  the  cause 
of  so  much  loss  in  coal  that  it  was  soon  abandoned,  and  it  was  not 
until  1842  that  the  industry  really  began  to  assume  importance. 
The  first  shipments  over  the  Cfhesapeake  and  Ohio  Canal  from  Cumber- 
land were  made  in  1850. 

Maryland  and  the  adjoining  counties  in  West  Virginia,  which  make 
up  what  is  known  as  the  Cumberland  region,  constitute  the  only 
districts  outside  of  the  anthracite  region  of  Pennsylvania  where 
records  of  coal  production  have  been  kept  from  the  earliest  years. 
These  districts  have  been  commonly  known  as  the  Georges  Creek  or 
Cumberland  and  the  Piedmont  regions.  The  Cumbenand  region 
was  opened  in  1842.  The  Piedmont  region  began  shipping  in  1853. 
The  records  of  shipments  have  been  carefully  preservea  and  are  pub- 
Ushed  annually  in  the  reports  of  the  Cumberland  Coal  Trade. 

The  coal-bearing  formations  of  Maryland  are  contained  within  an 
area  of  455  square  miles,  and  Mr.  Campbell  <*  estimates  the  original 
supply  to  have  been  8,044,000,000  tons.  From  this  there  has  been 
produced  since  mining  began,  in  1820,  a  total  of  151,983,641  short 
tons,  which,  including  the  waste  of  one-half  ton  for  each  ton 
mined,    represents    an    exhaustion    of    approximately    228,000,000 

•  Campbell,  Merius  R.,  Coal  fields  of  the  United  Steles,  U.  B.  Qeol.  Survey,  IMB. 
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tons.  This,  deducted  from  the  original  supply,  indicates  that  there 
Etill  remains  in  the  coal  fields  of  Maryland  a  store  of  7,816,000,000 
short  tons.  The  exhaustion  to  the  close  of  IdOS  was  somewhat  less 
than  3  per  cent  of  the  origiaal  supply. 

The  annual  production  since  mming  began,  in  1820,  is  shown 
in  the  following  table: 

Production  o/eoal  in  MaryUmd/rom,  1820  to  1908,  in  xhart  Ion*. 


y-r. 

QoutltT. 

year. 

QuaDtltj. 

Y-,. 

QuanUtj. 

Y«.. 

QDBnUW'. 

1,000 
12,000 

12,131 

11 

96,032 
m,4BT 

|g:!S 
^% 

817,  an 

as 
Si 

34fi,aai 

1:11 
ISi 

t, SIS,  834 
2,070,338 

2;mt:i68 

2iSM,392 

S::::::::: 

as 

S,213 

78,078 
66,617 
33  337 
I?;  677 
78,023 

S7;813 
3],23» 

i»:i«i2 

1893. 

3,7lfl,0« 

VB 

908. 

1SI,0S1,M1 

MASSACHUSETTS  AND  RHODE  ISLAND. 

For  the  first  time  since  the  inauguration  of  this  series  of  reports 
Massachusetts  appears  in  the  list  of  coal  producers.  The  production, 
while  not  to  be  considered  of  commercial  importance;  is  of  local 
interest.  It  amounted  to  50  tons  of  brown  coal,  or  Ugnite,  and  was 
mioed  at  Vineyard  Haven,  on  the  island  of  Marthas  Vineyard,  Dukes 
County.  All  of  the  output  was  used  in  the  manufacture  of  clay  prod- 
ucts by  the  company  mining  it.  It  was  valued  at  t3  per  ton,  the 
Tftlue  being  based u[>on  what  other  fuel  which  would  do  an  equivalent, 
amount  of  work,  would  cost. 

In  former  years  some  coal,  classed  as  anthracite,  was  mined  in  the 
eastern  part  of  Rhode  Island  and  in  the  adjoining  counties  of  Bristol 
and  Plymouth  in  Massachusetts,  but  none  has  been  mined  there  for 
fuel  purposes  for  a  number  of  years.  This  coal  has  really  passed  the 
anthracite  stage  and  is  of  a  graphitic  character.  Some  of  it  has  been 
mined  in  recent  years  and  used  as  graphite.  It  has  therefore  not 
been  included  in  the  reports  on  the  production  of  coal.  It  is  reported, 
however,  that  an  attempt  will  be  made  to  utihze  this  coal  as  a  fuel  by 
a  process  which  includes  the  apphcation  of  an  inexpensive  chemical 
which  will  aid  in  the  combustion  of  the  fuel.  If  successful,  the  ven- 
ture will  be  of  considerable  interest. 


MICHIGAN. 


Total  production  in  1908,  1,835,019  short  tons;  spot  value, 
13,322,904. 

Compared  with  that  of  1907  the  output  of  the  coal  mines  of  Michi- 
gan in  1908  showed  a  decrease  of  200,839  short  tons,  or  9.87  per  cent 
m  quantity  and  of  1337,929,  or  9.23  per  cent  in  value.     Notwith- 
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standing  this  decrease,  the  tonnage  reported  for  1908  was  larger  than 
in  any  previous  year  in  the  history  of  the  State,  with  the  exception  of 
1907.  As  compared  with  1906,  the  coal  production  of  Michigan  in 
1908  showed  an  increase  of  488,681  short  tons,  or  36  per  cent,  and  as 
compared  with  1905,  when  the  largest  production  previous  to  1907 
was  recorded,  the  increase  amoimted  to  361^808  short  tons,  or  25  per 
cent.  It  would  appear,  therefore,  that  in  Michigan,  at  least,  the  coal- 
mining industry  in  1908  was  nearly  up  to  the  normal.  The  coal  trade 
of  the  State  is  largely  dependent  upon  the  demand  of  the  manufac- 
txuing  cities  along  the  lake  front^  and  as  the  manufacturing  indus- 
tries of  those  cities  were  seriously  influenced  by  the  panic  of  1907  and 
the  depressed  condition  following  it.  the  general  f eehng  at  the  close  of 
1908  was  that  the  production  for  tne  year  woidd  show  a  decrease  of 
from  25  to  35  per  cent.  Complete  returns  indicate,  however,  that  the 
decrease  in  production  was  about  one-third  that  anticipated,  and  even 
this  was  partially  compensated  for  by  a  decrease  m  value,  which 
was  proportionately  less  than  the  decrease  in  production. 

Although  the  output  of  the  mines  of  Micnigan  was  more  than 
200,000  tons  less  than  in  1907  the  niunber  of  men  employed  in  its 
production  increased  from  3,982  in  1907  to  4,247  in  1908,  the  depres- 
sion in  other  lines  of  industry  showing  its  effect  in  a  surplus  of  labor 
available  for  coal  mining.  The  average  niunber  of  days  worked, 
however,  decreased  from  234  days  in  1907  to  207  days  in  1908.  The 
average  production  of  each  man  employed  decreased  from  611  tons 
in  1907  to  432  tons  in  1908,  while  tne  daily  average  production  de- 
clined from  2.19  to  2.09  tons.  Practically  all  of  the  coal  mines  of 
Michigan  are  operated  eight  hours  a  day,  under  agreement  with  the 
United  Mine  Workers  of  America.  The  operations  during  1908  were 
almost  entirely  free  from  labor  troubles,  a  strike  at  only  one  mine 
having  been  reported.  That  strike  affected  300  men,  who  were  idle 
16  dajTs. 

During  1908  there  were  120  mining  machines  reported  as  being  used 
in  the  coal  mines  of  Michigan,  an  increase  of  17  over  1907.  The 
machine-mined  product  amoimted  to  535,543  short  tons,  or  29.18  per 
cent  of  the  total  product,  and  in  1907  the  machine-mined  product 
amounted  to  606,718  short  tons,  or  29.8  per  cent  of  the  total.  Of  the 
120  machines  in  use,  85  were  of  the  pick  or  pimcher  type,  33  were 
chain-breast  machines,  and  2  were  long-wall. 

Mr.  M.  J.  McLeod,  the  Michigan  commissioner  of  labor  and  indus- 
trial statistics,  reports  that  in  1908  there  was  a  total  of  106  accidents 
in  the  coal  mines  of  the  State.  Of  these,  5  resulted  fatally,  28  of  the 
injuries  received  were  of  a  serious  character,  and  73  were  minor.  No 
explosions  of  either  dust  or  gas  were  reported  during  the  year.  Of 
the  5  fatal  accidents  4  were  due  to  falls  of  rock  or  coal  in  gan^ays, 
and  1  was  due  to  an  explosion  of  powder.  Of  the  nonfatal  accidents, 
40  were  due  to  falls  or  rock  or  coal  in  the  gangways,  5  to  falls  of 
roof  in  rooms,  10  to  explosions  of  powder,  10  to  injuries  received 
from  mine  cars,  and  36  were  attributed  to  other  causes. 

The  death  rate  per  1,000  employees  was  1.18,  and  the  number  of 
tons  mined  for  eacn  life  lost  was  367,004. 

The  statistics  of  the  production  of  coal  in  Michigan,  by  counties, 
during  1907  and  1908,  with  the  distribution  of  the  product  for  con- 
sumption, are  shown  in  the  following  table: 
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Coal  produdion  of  Michigan  in  1907  and  1908,  by  countiea,  in  short  tons. 

leor. 


Couiity. 


LfMdedftt 
mlnnfor 
ahlpnkant. 


Bay 

Baton,   Jackson,  and 
Shiai 


886,060 
'056,'588' 


1,793,596 


Sold  to 

local 

tiada 

and  used 

by«m- 

ployi 


77,664 

25,357 
26,413 


129,434 


Used  at 
mixMsfor 

stoam 
and  heat. 


48,850 


64,976 


113,826 


Total 
quantity. 


962,574 

25,357 
1,047,027 


2,035,858 


Total 
value. 


31,650,315 

60,642 
1,031,876 


3,660,833 


Aver- 

pclce 
per 
um. 


11.72 

2.75 
1.84 


1.80 


Avei^ 
age 
num- 
ber of 
days 
active. 


226 

275 
230 


234 


Avenge 
number 
of  em- 
ploye 


1,720 

52 
2,210 


3,082 


looe. 

Bay 

725,253 

34,570 
914,602 

26,096 

14,144 
46,061 

31,152 

4,464 

37,755 

782,503 

53,178 
900,338 

31,306,846 

112,526 
1,813,582 

$1.79 

2.12 
1.81 

206 

197 
208 

1,770 

150 
2,327 

Cttntoo,  Eaton,  Jack- 
ion,  and  Tuaoola*.... 
flicfnaw , 

U^^BBBVW    •••••....•••■.. 

1,674,425 

87,223 

73,371 

1,835,010 

8,322,004 

1.81 

207 

4,247 

•  Tnclndeg  the  output  of  small  mines. 


The  statistics  of  production,  by  counties,  during  the  last  five 
years,  with  the  increases  and  decreases  in  1908  as  compared  with 
1907,  are  shown  in  the  following  table: 

Coal  production  of  Michigan,  1904-1908,  by  counties,  in  short  tons. 


County. 


Total 

Total  value. 


1004. 


410,634 

9,057 

16,800 

906,289 


1,342,840 
32,424,935 


1006. 


544,154 
4,068 
9,106 

915,808 


1,473,211 
32,512,697 


1006. 


481,398 

18,507 

8,668 

835,475 

•  2,300 


1,346,338 
32,427,404 


1007. 


9K<,674 

5,962 

5,645 

1,047,927 

13,730 


2,035,858 
13,660,833 


1006. 


1,835,019 
83,322,004 


(+)orde- 
1008. 


782,503 

-  180,  on 

2,286 

-      3,606 

5,530 

106 

900,338 

-    48,589 

»  45, 353 

+    41,623 

-  200,889 
—8337,929 


•  Inrindtng  the  output  of  small  mines. 


fr  Cllntou  and  Tuaoola  counties  and  small  mines. 


The  coal  fields  of  Michigan  are  confined  entirely  to  the  lower  penin- 
sula, and  with  the  exception  of  the  extreme  northern  part  of  the 
Appalachian  r^on,  are  tne  only  ones  within  the  drainage  area  of  the 
Great  Lakes.  The  developments  have  been  principally  m  the  eastern 
portion  of  the  fields  and  in  a  line  running  from  Bay  City,  on  the  north, 
to  Jackson,  at  the  southern  extremity  of  the  coalbasm. 

Coal  was  known  to  exist  in  Michigan  early  in  the  last  century,  and 
some  mining  is  said  to  have  been  done  in  the  Jackson  field  as  early  as 
1835.  Other  mines  were  opened  at  Grand  Ledge,  in  Clinton  County, 
in  1838,  and  while  it  is  known  that  some  coal  was  produced  there  m 
those  early  years,  there  is  no  record  of  the  output  prior  to  the  census 
report  of  1860,  in  which  year  Michigan  was  credited  with  a  produc- 
tion of  2,320  tons.  The  development  of  mining  in  this  field  has, 
however,  been  tardy,  owin^  largely  to  the  fact  that  one  of  the  prin- 

pal  inaustries  of  the  vicinity,  the  manufacture  of  salt,  had  oeen 


Cl 


carried  on  m  connection  with  sawmills,  usin^  the  sawdust  and  other 
refuse  from  these  mills  as  fuel.  Wood  also  formed  the  chief  fuel  for 
other  manufacturing  industries  and  for  domestic  use.  It  was  only 
in  the  closing  decade  of  the  last  centuiy  that  serious  attention  began 
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to  be  paid  to  the  coal  resources  of  the  State,  and  prior  to  1896  the 
production  had  exceeded  100,000  tons  during  four  years  only.  In 
1897  it  exceeded  200,000  tons ;  in  1899  it  exceeded  600,000  tons,  and  in 
the  first  year  of  the  present  century  it  reached  a  total  exceeding 
1,200,000  tons.  The  maximum  output  of  2,035,858  tons  was  reached 
in  1907. 

The  record  by  years  from  1860  to  the  close  of  1908  is  shown  in  the 
following  table: 


Production  of  coal 

in  Michigan,  I860  to  1908,  in  short  tons. 

Year. 

Quantity. 

Year. 

Quantity. 

Year. 

Quantity. 

Year. 

Quantity. 

1860 

1861 

1862 

1863 

1864 

1865 

1866 

1867 

1868 

1860 

1870 

1871 

1872 

2,320 

3,000 

5,000 

8,000 

12,000 

15,000 

20,000 

25,000 

28,000 

20,080 

28,150 

32,000 

33,600 

1873 

1874 

1875 

1876 

1877 

WS 

1870 

1880 

1881 

1882 

1883 

1884 

1885 

56,000 

58,000 

62,500 

66,000 

60,107 

85,322 

82,015 

100,800 

112,000 

135,330 

71,206 

36,712 

45,178 

1886 

1887 

1888 

1880 

1800 

1801 

1802 

1803 

1804 

1805 

1806 

1807 

1808 

60,434 
71,461 
81,407 

<rr,4si 

74,077 

80,307 

77,000 

45,070 

70,022 

112,322 

02,882 

223,502 

315,722 

1800 

1000 

1001 

1002 

1008 

1004 

1005 

1006 

1007 

1008 

624,708 

840,475 

1,241,241 

064,  ns 

1.367,619 
1,342,840 
1,473,211 
1,346,338 
2,085.858 
1,835,019 

15,677,00 

Michigan's  original  supply  of  coal,  according  to  the  estimate  of  Mr. 
Campbell,  was  12,000,000,000  tons,  contained  in  an  area  of  11,000 
square  miles  of  coal-productive  territory.  The  production  of  the 
State  at  the  close  of  1908  amounted  to  15,677,962  short  tons,  which, 
including  the  waste  involved  in  the  mining  operations,  represented 
an  exhaustion  of  23,500,000  short  tons,  or  0.2  per  cent  of  the  total 
original  supply.  Michigan's  coal  production  in  1908  was  12  per  cent 
of  the  aggregate  output  to  the  close  of  the  year. 

MISSOURI. 

Total  production  in  1908,  3,317,315  short  tons;  spot  value, 
$5,444,907. 

In  Missouri,  as  in  Arkansas,  Kansas,  and  Oklahoma,  the  coal-min- 
ing industry  in  1908  was  adversely  affected,  more  by  the  increased 
Eroduction  and  consumption  of  petroleum  and  natural  gas  in  the  Mid- 
ontinent  field  than  by  the  business  depression.  Natural  gas  from 
the  eastern  Kansas  fields  is  now  piped  to  Kansas  City  and  St.  Joseph, 
Mo. ;  Atchison,  Leavenworth,  Lawrence^  Arkansas  City,  Winfield, 
Wichita,  Wellington,  and  Hutchinson.  Kans. ;  also  to  Pittsburg  and 
Galena,  Kans.,  and  to  Joplin,  Mo.  Oil  from  the  same  field  and  from 
northern  Oklahoma  is  being  extensively  used  for  fuel  at  Kansas 
City,  and  these  conditions  have  naturally  affected  the  coal  produc- 
tion of  Missouri.  The  coal-mining  industry  of  the  State  reached  its 
maximum  production  in  1903,  with  an  output  of  4,238,586  short 
tons.  It  decreased  slightly  in  1904,  in  1905,  and  1906,  and  reacted 
somewhat  in  1907,  to  3,997,936  short  tons.  Compared  with  1907, 
the  production  in  1908  (3,317,315  short  tons)  shows  a  decrease  of 
680,621  short  tons,  or  17.02  per  cent.  The  tonnage  made  in  1908 
was  the  smallest  in  eight  years^  or  since  the  beginning  of  the  century. 
The  value  of  the  production  m  1908  was  $5,444,907,  as  compared 
with  $6,540,709  in  1907,  a  decrease  of  $1,095,802,  or  16.75  per  cent. 
There  was  a  difference  of  only  a  small  fraction  of  a  cent  in  the  price 
per  ton  in  1908  as  compared  with  1907. 
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To  Missouri's  coal  production  in  the  last  few  years  should  be 
added  a  considerable  tonnage  credited  to  Kansas,  the  working  of 
the  mines  at  Leavenworth  ^  on  Missouri  River  extending  under 
that  river  into  Missouri  territory,  and  the  larger  part  of  the  pro- 
duction of  Leavenworth  County,  Kans.,  is  in  fact  taken  from  beds 
underlying  Platte  Coimty,  Mo.  Possibly  a  quarter  of  a  million  tons 
of  the  production  credited  to  Kansas  is  mined  in  Missouri.  It  has 
been  customary,  however,  where  mine  workings  in  one  State  or 
county  extend  into  another,  to  credit  the  coal  to  the  State  or 
county  in  which  the  tipple  is  located.  For  this  reason  the  tonnage 
in  Platte  Coimty,  Mo.,  is  credited  to  Leavenworth  County,  Kans. 

In  spite  of  tne  decreased  production  in  1908,  there  was  a  larger 
number  of  men  employed  during  that  jesx  than  in  1907.  This,  as 
has  already  been  explained  in  discussing  the  condition  in  other 
States,  is  due  to  the  slight  demand  for  Isluot  in  other  lines  of  indus- 
try, particularly  among  the  metal  mines,  which  resulted  in  a  sur- 
plus of  labor  m  the  coal-mininjg  districts.  The  number  of  men 
employed  in  the  Missouri  coal  mines  in  1908  was  8,988  as  compared 
with  8,448  in  1907,  an  increase  of  540  men,  or  6  per  cent,  in  the 
number  of  men  employed,  while  the  production  decreased  17  per 
cent.  The  average  number  of  working  days  in  1 908  was  169,  against 
an  average  of  214  days  in  1907.  A  ^ood  deal  of  the  idle  time  in  1908 
was  due  to  the  suspension  of  operations  by  the  union  mine  workers, 
on  April  1 ,  and  which  lasted  about  two  months.  The  total  number  of 
men  on  strike  was  6,350.  The  number  of  days  lost  was  355,138,  an 
average  of  56  days  to  a  man.  The  total  time  lost  was  about  23  per 
cent  of  the  total  time  made  during  the  year.  The  average  produc- 
tion for  each  employee  was  369,  compared  with  473  tons  per  man 
in  1907,  and  393.2  tons  in  1906.  The  average  daily  production  for 
each  employee  in  1908  was  2.18  short  tons,  against  2.21  tons  in  1907 
and  2.13  tons  in  1906. 

Practically  all  of  the  more  important  coal-mining  operations  in 
the  State  of  Missouri  are  conducted  on  the  basis  of  an  eight-hour 
day,  149  mines,  employing  a  total  of  8,464  men,  reporting  eight  hours 
as  the  length  of  days  worked  in  1908. 

The  use  of  mining  machines  for  imdercutting  coal  in  Missouri  is 
almost  entirely  coimned  to  the  thin  beds  where  machines  of  the 
long-wall  type  can  be  used  to  advantage.  In  1908  the  number  of 
machines  reported  in  use  was  57,  of  which  52  were  long-wall  and  5 
were  of  the  pick  or  puncher  type.  In  1907  of  the  62  machines 
reported  in  use  54  were  long-wall.  The  machine-mined  tonnage 
decreased  from  486,882  short  tons,  or  12.18  per  cent  of  the  tgtal 
output  of  the  State  in  1907,  to  479,850  short  tons,  or  14.47  per  cent 
of  the  total  output  in  1908. 

Only  one  company  in  Missouri  reported  having  installed  machinery 
for  improving  the  quality  of  the  coal  by  washing.  This  company  has 
four  Stewart  jigs  in  operation.  In  1908, 74,104  short  tons  of  coal  were 
washed,  yielding  55,576  tons  of  cleaned  coal  and  18,528  tons  of  refuse. 

Mr.  J.  W .  Marstellar,  secretary  of  the  Missouri  bureau  of  mines  and 
mine  inspection,  reports  a  total  of  10  fatal  and  36  nonfatal  accidents 
in  the  coal  mines  ot  Missouri  during  1908.  There  were  4  wives  made 
widows  and  13  children  left  fatherless  through  these  casualties. 
None  of  the  accidents,  either  fatal  or  nonfatal,  was  due  to  explosions 
of  gas  or  dust.    Nine  out  of  the  10  fataUties  were  caused  oy  falls 
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of  roof,  and  one  death  was  caused  by  the  victim  being  crushed 
by  mine  cars.  Of  the  nonfatal  accidents,  24  were  due  to  falls  of 
roof  or  coal,  and  6  were  due  to  mine  cars.  Of  the  other  6  men  hinrt 
2  were  caught  by  the  cage,  and  the  other  4  injuries  were  due  to  other 
causes.  Mr.  Marstellar  states  that  following  the  suspension  of 
mining  operations  in  the  spring  of  1908  miners  were'wamed  through 
their  respective  local  imions  of  the  Uability  of  faUs  of  roof  and  coal 
after  periods  of  idleness.  It  was  explamed  to  the  miners  that 
experience  in  the  past  had  been  that  following  a  period  of  idleness 
there  was  an  increased  number  of  accidents  when  work  was  resumed. 
The  figures  as  submitted  by  Mr.  Marstellar  show  that  little  atten- 
tion was  paid  to  the  wammg  and  that  the  temptation  to  recover 
the  loss  from  the  strike  had  more  influence  than  the  fear  of  acci- 
dents. In  1907  there  were  8  fatal  and  23  nonfatal  accidents.  In 
1908,  with  a  material  reduction  in  the  output,  there  were  10  fatal 
and  36  nonfatal  accidents.  The  death  rate  per  thousand  in  1907 
was  a  little  less  than  1;  in  1908  it  was  1.11.  The  nimiber  of  tons 
mined  for  each  life  lost  in  1907  was  499,742;  in  1908  it  was  331,732. 

The  coal-mining  industry  of  Missouri  may  be  considered  as  a 
record  of  the  industrial  conditions  entirely  witnin  the  State,  modified 
by  such  fluctuations  as  are  due  to  variations  in  the  weather.  The 
market  for  the  coal  product  of  the  State  is  practically  confined  to 
its  borders.  Missouri  is  surroimded  by  other  large  coal-producinff 
States — Iowa  on  the  north,  Kansas  on  the  west,  Arkansas  a^ 
Oklahoma  on  the  south,  and  Illinois  and  Kentucky  on  the  east — 
these  completing  a  boimdary  which  confines  the  Missoxui  product 
to  local  markets.  Moreover,  some  of  the  la^er  cities  draw  their 
principal  fuel  supplies  from  the  neighboring  States,  St.  Louis,  for 
mstance,  being  cmefly  suppKed  with  coal  by  Illinois,  while  Kansas 
City  draws  its  fuel  largely  from  Kansas. 

The  statistics  of  coal  production  in  Missoxui  in  1907  and  1908,  by 
coimties,  with  the  distribution  of  the  product  for  consumption,  are 
shown  in  the  following  table: 

Coal  production  of  Missouri  in  1907  and  1908,  by  counties^  in  short  Urns. 


County. 


Adair 

Audrain 

Barton 

Bates 

Boone 

Callaway 

Henry 

Lafayette 

Linn 

Macon 

Putnam 

Randolph 

Ray 

other  counties  «. 
Small  mines 


Loaded  at 
mines  for 
shipment. 


559,512 

22,403 

172,616 

80,499 

11,000 

15,600 

176,090 

662,943 

97,719 

1,109,225 

50,020 

36,900 

300,899 

199,707 


Sold  to 
local 
trade 
and  used 
by  em- 
ployees. 


Used  at 
mines  for 

steam 
and  heat. 


3,495,133 


17,506 
15,267 
16,882 
34,486 
21,634 
18,405 
30,648 
44,630 
18,327 
25,765 
965 
34,600 
29,698 
75,827 
52,340 


8,381 

595 

3,920 

300 

400 

406 

2,914 

10,015 

1,357 

21,150 

090 

1,000 

6,787 

7,814 


437,072        65,731 


Total 
quantity. 


585,491 

38,265 

193.418 

115,285 

33,034 

34,413 

209,652 

717,588 

117,403 

1, 156, 140 

51,675 

72,500 

337,384 

283,348 

52,340 


3,997,936 


Avw- 

Total 
value. 

pnce 

ton. 

1866,523 

SI.  48 

71,225 

1.R6 

291,356 

1.51 

182,317 

1.58 

64,593 

1.96 

52,184 

1.52 

352,737 

L68 

1,329,364 

1.85 

255,625 

2.18 

1,633,882 

L41 

105,964 

2.05 

104, 171 

1.44 

636,311 

1.89 

491,067 

1.73 

103,390 

1.98 

6,540,709   1.64 


Aver- 
age 
num- 
ber of 
days 
active. 


195 
211 
189 
184 
228 
225 
221 
234 
238 
217 
150 
192 
210 
212 


number 

of  em- 

ployees. 


214 


1,073 
127 
446 
213 
M 
81 
371 

1,962 
334 

1,799 
244 
124 
915 


8,448 


a  Benton,  Caldwell,  Cass,  Chailtoa,  Oay,  Dade,  Grundy,  Howard,  Johnson,  Livingston,  Monitesa, 
Monroe,  Morgan,  Ralls,  St.  Clair,  Schuyler,  and  Veaitt. 
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Coal  production  of  Mi 


in  1907  and  1908,  by  counties,  in  short  tons — Continued. 

looe. 


Ooonty. 


Adilr 

AudrmbD 

Barton. 

BUts 

Boone 

Callaway 

Henry 

Lafayette 

Unn 

Mwoo 

Putnam ........ 

Randolph 

Ray 

Other  counties*. 
Small  mines. ... 


Loaded  at 
mines  for 
shipment. 


672,900 

23,009 

121,330 

112,670 


l,fi00 

206,650 

647,931 

79,316 

806,558 

48,292 

43,210 

237,054 

125,168 


2,927,648 


Sold  to 
local 
trade 
and  used 
by  em- 
ployees. 


21,637 
12,607 

4,926 
19,688 
25,868 
21,034 
10,019 
38,120 
22,608 
13,440 

1,822 
22,181 
21,957 
43,360 
63,806 


342,953 


Used  at 
mines  for 

steam 
and  beat. 


6,865 
1,773 
3,376 
1,442 


1,305 
9,627 
1,180 
13,062 
661 
1,000 
4,277 
3,156 


46,714 


Total 
quantity. 


600,362 

37,479 

129,632 

133,700 

25,868 

22,634 

219,974 

695,678 

103,104 

833,060 

60,776 

66,391 

263.288 

171,674 

63,806 


3,317,316 


Total 
value. 


8876,398 

76,186 

185,939 

217,730 

60,436 

44,820 

372,336 

1,095,640 

223,497 

1,176.958 

85,963 

111,770 

470,714 

332,434 

126,068 


6,444,907 


Aver- 
aee 

prioe 
per 

ton. 


81.46 
2.01 
1.43 
1.63 
1.95 
1.99 
1.60 
1.84 
2.17 
1.41 
1.60 
1.68 
1.79 
1.04 
1.98 


1.64 


Aver- 
age 
num- 
ber of 
days 
active. 


189 
248 
160 
140 
236 
112 
157 
182 
194 
149 
145 
176 
161 
217 


160 


Average 
number 
of  em- 
ployees. 


1,220 
120 
420 
346 
60 
06 
440 

1,860 
360 

2,121 
214 
160 

1,112 
471 


8,988 


•  Benton,  Caldwell,  Carroll,  Cass,  Chariton,  Clay,  Dade,  Grundy,  Howard,  Johnson,  Livingston,  Moni- 
tean,  Monroe,  Montgomery,  Morgan,  Pettis,  Ralls,  St.  Clair,  Schuyler,  and  Vernon. 

The  statistics  of  production  during  the  last  five  years,  by  coun- 
ties, with  the  increases  and  decreases  in  1908  as  compared  with  1907, 
are  shown  in  the  following  table: 

Coal  production  in  Missouri,  1904-1908,  by  counties,  in  short  tons. 


County. 


Adatr 

Audialn 

Barton 

Bates 

Boone 

CaMweU 

Callaway 

Gfundy 

Henry 

Jaekwn 

Johnson 

Lalayatte 

Unn. 

LiTini^rton 

Macon 

Montgrawry  and  Morgan 

Putnam....  ................ 

RaOa. 

Bandoiph 

IUy....V. 

\cnKKi......... 

Otter  oountles  and    small 
I 

Total 

Total  value 


1904. 


616,607 

44,179 

230,875 

139,026 

37,920 

16,366 

12,068 

16,607 

134,651 

4,060 

1,672 

682,419 

111,095 

2,950 

914,303 

8,146 

71,266 

16,672 

685,135 

244,707 

178,006 

102,799 


4,168,308 
16,801,761 


1906. 


603,699 
63,123 
241, 113 
167,872 
40,786 
15,000 
17,306 


126,988 


1,712 

667,023 

95,176 

2,826 

799,613 


79,162 

14,657 

491,404 

236.608 

195,201 

136,321 


3,983,378 
16,291,661 


1906. 


442,036 
34,233 

218,623 

210,218 

40,626 

14,000 

41,162 

7,990 

116,679 


2,383 

679,679 

95,326 

2,000 
77D,284 


104,899 
17,510 
371,386 
276,341 
140,570 

173,064 


3,758,008 
16,118,733 


1907. 


585,491 
38,265 

193,418 

116,285 
33,034 
16,000 
34,413 
11,040 

209,652 


10,643 

717,688 

117,403 

2,010 

1,166,140 


61,676 

12,024 

72,600 

337,384 

141,379 

143,602 


1906. 


600,352 
37,479 

129,632 

133,700 
25,868 
10.600 
22.634 
10,821 

219,974 


3,997,936 
16,640,709 


13,571 

695,678 

103,104 

1,010 

833.060 

2,783 

60,776 

11,802 

66,391 

263,288 

47,281 

137,612 


3,317,316 
16,444,907 


Increase 
(+)  or  de- 
crease (—), 
1908. 


+ 
+ 


14,861 

786 

63,786 

18,416 

7,166 

4,400 

11,870 

219 

10,322 


3,028 

121,010 

14,299 

1,000 

323,060 

2,783 

900 

222 

6,109 

74,096 

94,098 

6,060 


-   680,621 
-$1,006,802 


HIKEB&L  BE80UBCB8. 


A  statemeat  of  the  annual  production  of  coal  in  Missouri  from 
1840  to  the  close  of  190$  will  be  found  in  the  following  table: 


I'roduction  of  coal  in  Miatourifrom  1840  to  1908,  in  thorl  toru. 


The  original  coal  supply  of  Missouri,  as  estimated  by  M.  R, 
Campbell,  of  the  United  States  Geological  Survey,  was  40,000,000,000 
short  tons,  included  within  an  area  of  16,700  square  miles.  The 
production  of  the  State,  according  to  the  best  records  available, 
amounted  at  the  close  of  IdOS  to  100,935,421  short  tons,  representing 
an  exhaustion  of  approximately  151,000,000  tons,  or  0.4  per  cent  m 
the  estimated  original  supply. 

MONTANA. 

Total  production  in  1908,  1,920,190  short  tons;  spot  value, 
$3,771,248. 

From  estimates  obtained  early  in  January,  1909,  the  indications 
were  that  the  coal  production  of  Montana  in  1908  would  fall  far  below 
that  of  the  preceding  year.  Complete  returns,  however,  show  that 
the  earlier  estimates  of  decreasetl  production  were  considerably  in 
excess  of  the  actual  decrease.  The  record  for  1908  shows  that  the 
production  in  that  year  was  96,667  short  tons,  or  4.79  per  cent,  less 
than  in  1907,  with  a  decrease  in  value  of  $135,834,  or  3.48  per  cent. 
This  comparatively  small  decrease  both  in  production  and  value  was 
in  spite  of  the  fact  that  large  supplies  of  coal  were  carried  forward  in 
storage  from  1907,  during  the  summer  and  fall  of  which  year  heavy 

fiurcliases  had  been  made  hy  transjHtrtatioQ  companies  and  other 
arge  consumers  in  anticipation  of  a  repetition  of  the  experience  of 
the  preceding  winter,  when  considerable  suffering  was  felt  through 
the  scarcity  of  fuel.  It  was  supposed  from  these  conditions  and 
from  the  continued  business  depression  whichprevailed  during  1908 
that  the  coal  output  of  both  Montana  and  Wyoming  in  that  year 
would  not  exceed  60  per  cent  of  that  of  1907,  whereas  in  Montana  the 
production  in  1908  was  over  95  per  cent  of  that  of  1907,  and  in 
Wyoming  it  was  nearly  SS  per  cent.  In  both  States  the  decrease  in 
value  waa  less  in  proportion  than  the  decrease  in  production. 
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The  principal  decrease  in  production  in  1908  was  shown  in  the  out- 
put of  Cascade  County,  the  most  important  coal-producing  county  in 
the  State.  The  production  in  this  county  fell  oflt  214,978  short  tons, 
while  the  production  of  Gallatin  County  decreased  53,284  tons,  but 
these  were  partly  offset  by  increases  of  122,002  short  tons  in  Carbon 
County  ana  of  44,558  tons  in  Fergus  County. 

As  was  generally  the  case  throughout  the  Rocky  Mountain  States, 
the  supply  of  labor  was  more  abundant  than  in  either  1906  or  1907, 
the  depression  in  the  metal-mining  industry  having  caused  miners  to 
seek  employment  in  the  coal  regions.  The  number  of  men  employed 
in  the  coal  mines  of  Montana  increased  from  2,735  in  1907  to  3,146  in 
1908,  the  average  working  time  having  decreased  from  268  days  in 

1907  to  224  days  in  1908.  The  average  production  per  man  in  1908 
was  610  tons  against  an  average  of  737  tons  in  1907  and  764.4  tons  in 
1906.  The  average  daily  production  per  man  declined  from  3.15  tons 
in  1906  to  2.75  tons  in  1907  and  2.73  tons  in  1908. 

The  decrease  in  the  average  production  per  man  in  both  1907  and 

1908  was  due  in  all  probability  to  the  smaller  proportion  of  the 
product  which  was  machine  mined.  In  1906  the  quantity  of  coal 
undercut  by  machines  was  974,306  short  tons,  or  53  per  cent  of  the 
total.  In  1907  the  machine-mined  production  was  984,368  short 
tons,  but  the  proportion  of  the  total  was  not  quite  50  per  cent.  In 
1908  the  quantity  of  coal  reported  as  mined  by  machnies  was  713,217 
short  tons,  or  37.14  per  cent  of  the  total.  In  1907  there  were  86  min- 
ing machines  reported  in  use,  while  in  1908  only  57  machines  were  in 
use. 

Most  of  the  mines  of  the  State  were  operated  on  the  basis  of  an 
eight-hour  day,  2,903  men  out  of  a  total  or  3,146  working  eight  hours. 

The  coal-mining  industry  of  Montana  was  not  materially  affected 
bjr  strikes  or  other  labor  disturbances  during  1908.  There  were  8 
mines  at  which  strikes  occurred,  the  periods  or  idleness  varying  from 
6  to  34  days.  The  total  number  of  men  affected  was  556,  and  the 
average  time  lost  by  all  of  these  was  17  days. 

There  were  3  establishments  in  the  State  in  which  washing 
machinery  had  been  installed.  At  these  establishments  286,517  tons 
of  coal  were  washed  in  1908,  the  washing  operations  yielding  214,729 
tons  of  cleaned  coal  and  71,788  tons  of  refuse. 

According  to  Mr.  Joseph  B.  McDermott,  state  mine  inspector,  there 
were  20  fatal  and  58  nonfatal  accidents  in  the  coal  mines  of  Montana 
during  1908.  As  in  1907,  the  coal-mining  operations  were  excep- 
tionauy  free  from  gas  or  dust  explosions.  The  most  serious  single 
accident  was  a  fire  m  mine  No.  2  of  the  Northwestern  Improvement 
Company  at  Red  Lodge,  on  November  20.  As  a  result  of  this  fire  9 
men  lost  their  lives  by  suffocation,  and  11  more  were  overcome  by 
gases  but  afterwards  recovered.  Of  the  other  fatal  accidents,  7  were 
nue  to  falls  of  roof  or  coal,  1  to  powder  explosion,  2  were  crushed  bv 
cars,  and  1  death  was  caused  bv  the  breaking  of  the  hook  on  a  block 
and  tackle.  Nine  wives  were  left  widows  and  19  children  fatherless. 
Tlie  death  rate  per  1,000  was  6.4  and  the  number  of  tons  for  each  life 
lost  was  96,010.  In  1907  the  death  rate  was  4.4  per  1,000  and  the 
number  of  tons  mined  for  each  life  lost,  168,071. 
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The  statistics  of  production,  by  counties,  in  1907  and  1908,  with 
the  distribution  of  the  product  for  consumption,  are  shown  in  the 
following  table: 

Coal  production  of  Montana  in  1907  and  1908,  by  counties,  in  short  tons, 

iQor. 


County. 


Carbon , 

Cascade 

Chouteau 

Fergus 

Park 

other  counties  a. 
Small  mines 


Loaded 
at  mines 
for  ship- 
ment. 


683,470 
980,698 
14,500 
20,520 
34,848 
50,439 


1,793,475 


Sold  to 
local 
trade 
and  used 
by  em- 
ployees. 


15,750 
19,710 

9,997 
23,840 

1,492 
790 

2,030 


73,609 


Used  at 
mines 

for 

steam 

and 

heat. 


46,800 

25,815 

350 

1,400 

6,976 

9,103 


80,534 


Made 

into 

coke. 


60,239 


60,239 


Total 
quantity. 


746,110 

1,026,223 

24,847 

45,760 

102,555 

69,332 

2,030 


2,016,857 


Total 
value. 


81,431,333 

1,724,066 

71,077 

172,018 

381,940 

121,080 

6,578 


3,907,082 


Aver- 


pnce 
per 
ton. 


81.92 
1.68 
2.86 
8.76 
8.72 
1.75 
2.75 


1.94 


202 
243 
291 
277 


268 


Aver- 
age 
num- 
ber of 
days 
active. 

AveragB 
number 
of  em- 
ployees. 

274 
260 

1,101 
1,046 

81 
323 
125 


2,735 


• 

1908. 

Carbon 

811,272 

768,761 

16,500 

46,600 

40,160 

6,254 

22,165 
24,503 
2,870 
42,398 
1,044 
6,921 
1,855 

34,676 

27,891 

400 

1,320 

6,470 

8,773 

'59,'268' 

868,112 

811,246 

19,770 

90,318 

106,942 

21,948 

1,855 

81,689,962 

1,370.948 

46,703 

268,826 

343,760 

46,453 

4,696 

$1.95 
1.69 
2.36 
2.98 
8.21 
2.12 
2.48 

226 
214 
161 
199 
283 
161 

1,646 
003 

Cascade 

Chouteau 

43 

Fergus 

116 

Park 

280 

other  counties  b... 
Small  mines 

68 

1,679,547 

101,846 

79,529 

69,268 

1,920,190 

3,771,248 

1.96 

-    224 

3,146 

a  Deerlodge  and  Qallatin.  &  Custer,  Oallatin.  Rosebud,  and  Valley. 

In  the  following  table  is  presented  a  statement  of  the  coal  produc- 
tion of  Montana,  by  counties,  during  the  last  five  years,  with  the 
increases  and  decreases  in  1908  as  compared  with  1907: 

Production  of  coal  in  Montana,  1904^1908,  by  counties,  in  short  tons. 


County. 

1904. 

1905. 

1906. 

1907. 

1908. 

Ineraoe 

(+)ord©. 

crease  (~), 

1908. 

Carbon 

644,976 

699,158 

5,764 

19,109 
109,556 

78,646 

1,710 

688,414 

826,026 

6,600 

16,228 
123,006 

81,807 

2,851 

567,148 

1,027,923 

12,305 

29,182 

97,926 

102,339 

3,098 

746,110 

1,026,223 

24,847 

46,760 

69,267 

102,555 

2,105 

868,112 

811,245 

19,770 

90,318 

15,973 

106,942 

7,830 

+  122.002 

Cascade 

-  214,978 

-  6,077 
+    44,558 

-  63,2S4 
+      4,387 

+      6,725 

Chouteau 

Fergus 

Gallatin 

Park 

other    counties    and    small 
mines 

Total 

1,358,919 
82,194,548 

1,643,832 
82,823,350 

1,829,921 
13,240,357 

2.016,867 
13,907,062 

1,920,190 
$3,771,248 

-    96,667 
-$135,834 

Total  value 

The  annual  production  from  1880  to  1908  is  shown  in  the  following 
table: 

Production  of  coal  in  Montana  from  1880  to  1908,  in  short  tons. 


1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 


224 
6,000 
10,000 
19,796 
80,376 
86,440 
49,846 
10,202 


1888 
1880 
1890 
1891 
1892 
1883 
1894 
1895 


41,467 
363,301 
617,477 
641,861 
664,648 
892,309 
927,395 
1,604,193 


1896 
1897 
1898 
1899 
1900 
1901 
1902 
1903 


1,543,445 
1,647,882 
1,479,803 
1,496,451 
1,661,775 
1,396,081 
1,560,823 
1,488,810 


1904 
1905 
1906 
1907 
1908 


1,358,919 
1,643.832 
1,829,021 
2,016,857 
1,920,190 


26,689,323 


COAIi.  141 

According  to  the  estimates  of  M.  R.  Campbell,  of  the  United  States 
Gteological  Survey,  the  original  coal  supply  of  Montana  was 
303,060,000,000  short  tons,  from  which  there  had  been  mined  to  the 
cloee  of  1908  approximately  26,700,000  tons,  representing  an  exhaus- 
tion, including  tne  waste  in  mining,  of  about  40,000,000  tons,  or  0.013 
per  cent  of  the  original  supply.  -  The  coal-mining  industry  of  Mon- 
tana, according  to  the  best  records  available,  began  in  1880,  in  which 
year,  according  to  the  United  States  census,  the  production  amounted 
to  224  short  tons.  It  was  not  until  1889,  however,  that  the  industry 
assumed  any  importance.  The  production  increased  nearly  800  per 
cent  (from  41,467  short  tons  in  1888  to  363,301  short  tons  in  1889). 
During  the  next  six  years  development  advanced  rapidly,  until  in 
1895  it  exceeded  1,500,000  tons.  From  1895  to  1905  the  production 
remained  practically  steady,  ranging  from  a  minimum  of  1,358,919 
tons  in  1904  to  a  maximum  of  1,661,775  in  1900.  It  increased  to 
1,852,921  tons  in  1906,  and  exceeded  for  the  first  time  2,000,000  tons 
in  1907. 

NEW   MEXICO. 

Total  production  in  1908,  2,467,937  short  tons;  spot  value, 
$3^68,753. 

The  Territory  of  New  Mexico  did  not  suflFer  so  much  from  the 
panic  and  business  depression  of  1908  as  did  some  of  the  other  coal- 
mining regions  of  the  United  States.  In  the  preliminary  statement 
issued  by  the  United  States  Geological  Survey  early  in  January  it 
was  stated  that  the  production  of  the  Territory  in  1908  was  not  more 
than  10  per  cent  less  than  in  1907.  The  statistics  compiled  show 
that  the  actual  decrease  was  161,022  short  tons,  or  6.12  per  cent — 
from  2,628,959  short  tons  in  1907  to  2,467,937  tons  in  1908.  The 
value  decreased  in  somewhat  greater  proportion — from  $3,832,128 
to  S3,368,753,  a  decUne  of  $463,375,  or  12.09  per  cent.  The  average 
price  per  ton  declined  from  $1.46  in  1907  to  $1.37  in  1908. 

The  features  of  the  year  were  the  heavy  falling  off  in  the  demand 
for  coal  by  the  railroads  and  b^  the  manufacturing  and  smelting 
industries,  and  the  considerable  increase  in  the  production  of  coke 
by  the  Stag  Cafion  Fuel  Company,  of  Dawson,  Colfax  County.  This 
coke  was  shipped  to  allied  interests  in  Arizona  and  displaced  equiva- 
lent quantities  of  eastern  coke  in  that  market. 

From  the  tables  below,  which  give  the  production  of  coal  in  New 
Mexico  in  1907  and  1908,  it  appears  that  the  quantity  of  coal  made 
into  coke  m  1907  was  498,279  short  tons,  while  m  1908  it  was  450,114 
short  tons,  an  apparent  decrease  in  1908  of  about  48,000  tons.  The 
figures  given  in  1907,  however,  were  for  unwashed  coal,  while  in  1908 
they  were  for  washed  coal.  The  quantity  of  coke  produced  in  New 
Mexico  in  1907  was  265,125  short  tons,  while  in  1908  it  was  274,565 
short  tons,  an  increase  of  9,440  short  tons.  The  coke  manufacturers 
of  the  Territory,  who  had  to  depend  upon  outside  markets,  were  at 
a  considerable  disadvantage,  as  when  the  panic  came  in  1907  the 
Arizona  smelters  who  did  not  suspend  operations  had  laige  amounts 
of  coke  in  storage  and  in  transit.  It  has  been  stated  that  during  the 
prosperous  times  of  1906  and  1907  from  300,000  to  500,000  tons  of 
eastern  coke  had  been  shipped  into  the  southwestern  territory,  and 
as  a  large  portion  of  this  had  not  been  used,  there  was  a  decided  glut  in 
the  market  during  the  first  half  of  1908.    This  resulted  in  the  dosing 
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down  of  a  number  of  Colorado  and  New  Mexico  ovens.  The  produc- 
tion of  coke  at  other  plants  than  at  Dawson  showed  a  decided  de- 
crease. By  the  latter  part  of  the  year  the  accumulated  stocks  had 
been  practically  used  up  and  the  demand  for  New  Mexico  coke  im- 
proved to  some  extent. 

There  was  during  the  entire  year  1908  an  ample  supply  of  cars; 
there  were  no  strikes  nor  other  labor  troubles,  and  the  supply  of 
labor  was  ample.  In  New  Mexico,  as  in  the  other  coal-minuig  dis- 
tricts of  the  Rocky  Mountains,  the  effects  of  the  depression  on  the 
metal-mining  industry  caused  a  surplus  of  labor  in  the  coal  mines, 
so  that  notwithstanding  the  decreased  production  in  the  Territory 
the  number  of  men  employed  in  the  coal  mines  showed  an  increase 
from  2,970  in  1907  to  3,448  in  1908.  The  average  working  time  de- 
creased, however,  from  269  days  in  1907  to  197  days  in  1908.  Dur- 
ing the  year  there  were  a  good  many  weeks  when  the  coal  mines  were 
operated  for  one  or  two  days  only,  but  as  is  usual  under  such  circum- 
stances, the  productive  emciency  of  the  men  was  increased.  The 
average  daily  production  per  man,  which  had  decreased  from  3.92 
tons  in  1906  to  3.29  tons  in  1907,  increased  to  3.63  tons  in  1908. 
The  average  production  per  man  for  the  entire  year  (1908)  was  716 
tons,  against  885.2  tons  in  1907  and  949  tons  in  1906.  Most  of  the 
mines  in  the  Territory  were  operated  on  a  ten-hour  basis.  Fourteen 
mines,  employing  3,015  men,  reported  ten  hours  as  the  length  of  the 
working  day  in  1908;  6  mines,  employing. 356  men.  worked  nine 
hours;  and  5  mines,  employing  30  men,  worked  eight  nours. 

The  United  States  coal-mining  law,  which  governs  the  mining  opera- 
tions of  New  Mexico,  does  not  require  a  report  by  the  mine  inspector  of 
nonfatal  accidents.  Mr.  Jo.  E.  Sheridan,  tne  territorial  mine  inspector, 
reports  that  during  the  calendar  year  1908  there  was  a  to  tat  of  23 
fatal  accidents.  In  Mr.  Sheridan's  official  report  covering  the  fiscal 
year  ended  June  30,  1908,  the  fatal  accidents  numbered  34.  These 
mcluded  a  dust  explosion  produced  by  three  blown-out  shotis  in  the 
Bernal  mine  at  Carthage,  which  resulted  in  the  death  of  11  men. 
This  explosion  occurred,  however,  on  December  31,  the  last  day  of  the 
calendar  year  1907,  and  is  therefore  not  included  in  the  casualty 
statistics  of  1 908. 

A  total  of  3,448  men  were  employed  in  the  coal  mines  of  New 
Mexico  in  1908,  and  the  death  rate  per  1,000  employed  was  6.67.  As 
the  production  amounted  to  2,467,937  short  tons,  tne  number  of  tons 
mined  for  each  life  lost  was  107,301.6.  Two-thirds  of  the  fatalities 
were  due  to  falls  of  rock  or  coal,  5  men  having  been  killed  by  falls  of 
roof  in  rooms,  and  10  by  falls  of  rock  or  coal  in  gangways.  One  man 
was  killed  by  a  premature  blast,  6  by  being  crushed  by  mine  cars, 
and  1  death  was  due  to  a  boiler  explosion. 

Mr.  Sheridan  points  out  that  in  nearly  every  case  these  deaths 
were  due  to  carelessness,  and  that  there  is  no  section  of  the  law 
which  applies  to  these  classes  of  negligence  where  the  mine  inspector 
could  enforce  proper  methods  to  secure  safety.  With  the  exception 
of  the  1  man  killed  by  a  boiler  explosion,  all  of  the  deaths  were 
probably  due  to  the  carelessness  of  the  victims  themselves.  Of  the 
total  number  of  men  killed,  8  were  married  and  left  a  total  of  17 
fatherless  children. 

During  1905  and  1906  there  were  no  mining  machines  reported  as 
having  ^en  used  in  the  undercutting  of  coal  m  the  Territory  of  New 
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Mexico.  In  1907  there  were  3  machines  reported  as  in  use  and 
11,615  tons  of  coal  were  machine-mined.  In  1908  7  machines  and 
a  machine-mined  product  of  30,600  tons  were  reported. 

Hie  statistics  of  production,  by  counties,  dunng  1907  and  1908, 
with  the  distribution  of  the  product  for  consumption,  are  shown  in 
the  following  table: 

Coal  production  of  New  Mexico  in  1907  and  1908,  by  counties,  in  short  tons. 

190r. 


Connty. 

Loaded 
at  mines 
for  ship- 
ment. 

Sold  to 

local 

trade 

and  used 

byem- 

pfoyees. 

Used  at 
mines 

for 
steam 

and 
heat. 

Made 

into 

coke. 

Total 
quantity. 

Total 
value. 

Aver- 
age 

piice 
per 
ton. 

Aver- 
age 
num- 
ber of 
days 
active. 

Average 
number 
of  em- 
ployees. 

r^feT 

1,296,253 

19,418 

2,817 

13,170 

800 

30,600 

17,529 

7,871 

408,279 

1,844,550 

629,821 

153,788 

800 

82,373,502 

1,065,810 

391,316 

1,500 

81.29 
1.69 
2.54 
1.88 

281 
254 
250 

1,792 

Mt^^hnimy 

609,475 
132,747 

719 

Other  counties  • 

459 

Small  mines 

f 

2,088,475 

36,205 

56,000 

498,279 

2,628,969 

3,832,128 

1.46 

269 

2,970 

1908. 


rsoilaT , 

1,306,309 
520,367 
125,175 

6,472 

5,076 

10, 115 

1,400 

16,740 
13,607 
10,562 

450,114 

1,781,635 

539,050 

145,852 

1,400 

82,052,322 

934,069 

379,867 

2,475 

81.15 
1.73 
2.60 
1.77 

204 
162 
242 

1,995 

Wtf-K-inWy    ,     . 

980 

Other  counties^ 

473 

ffmiil*  mines 

1,053,851 

23,063 

40,909 

450,114 

2,467,937 

3,368,753 

1.37 

197 

3,448 

a  Linoohi,  Rio  Arriba,  Sandoval,  San  Juan,  Santa  Fe,  and  Socorro. 

b  Bernalillo,  Linoohi,  Rio  Airiba,  Sandoval,  San  Juan,  Santa  Fe,  and  Socorro. 

In  the  report  for  1907  it  was  shown  that  the  production  of  coal  in 
New  Mexico  increased  in  every  coimty,  with  one  exception.  In 
1908  the  production  decreased  in  every  coimty  but  one,  the  excep- 
tion being  Santa  Fe  County,  whose  output  showed  an  increase  of 
22,788  short  tons. 

In  the  following  table  are  presented  the  statistics  of  production, 
by  counties,  during  the  last  five  years,  with  the  increases  and  decreases 
in  1908,  as  compared  with  1907: 

Coal  production  of  New  Mexico,  1904-1908,  by  counties,  in  short  tons. 


Coanty. 


CoUax 

Uncobi... 
McKinley. 
EloAnfba 
SMiUFe.. 
rooa 

Total 

Total  value 


1004. 


788,966 
70,964 

441,865 
40,825 
60,080 
40,626 


1,452,325 
81,904,499 


1906. 


1,031,829 
19,143 
480,490 
31,700 
60,832 
16,939 


1,649,933 
82,190,231 


1906. 


1,292,241 


560,917 

43,600 

3,938 

64,017 


1,964,713 
82,638,986 


1S07. 


1,844,550 

1,691 

629,821 

34,460 

31,962 

86,405 


1908. 


1,781,635 

1,245 

539,050 

20,000 

54,740 

71,267 


2,628,959 
83,832,128 


2,467,937 
83,368,753 


Increase 
(+)  or  de- 
crease (—), 
1906. 


62,915 
446 
90,771 
14,450 
22,788 
15,228 


-   161,022 
-8463,375 


The  first  record  of  coal  production  in  New  Mexico  is  that  con- 
tained in  the  initial  issue  of  the  volume.  Mineral  Resources  of  the 
United  States,  which  covered  the  calendar  year  1882.     In  that  year 
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the  reported  output  was  157,092  tons,  or  about  6  per  cent  of  what  it 
was  in  1908,  indicating  that  in  twenty-seven  years  the  coal  produc- 
tion of  New  Mexico  has  increased  about  16  times.  The  annual  pro- 
duction since  1882  is  given  in  the  following  table  showing  the  total 
production  in  the  period  from  1882  to  the  close  of  1908  has  amounted 
to  24,793,369  short  tons,  which,  including  mining  and  other  loss, 
represents  a  total  exhaustion  of  about  37,000,000  tons. 

Production  of  coal  in  New  Mexico  from  188t  to  1908,  in  short  tons. 


Year. 

Quantity. 

Year. 

Quantity. 

Year. 

Quantity. 

Year. 

Quantity. 

1882....' 

157,092 
211,347 
220,557 
306,202 
271,285 
506,034 
626,665 
486,943 

1890 

375,777 
462,328 
661,330 
665,094 
597,196 
720,654 
622,626 
716,961 

1896 

992,288 
1,060,714 
1,299,299 
1,066,546 
1,048,763 
1,541,781 
1,452,825 
1,649,933 

1906 

1907 

1006 

1,964,713 

1883 

1891 

1899 

2,628,959 

1884 

1892 

1900 

2,467,937 

1886 

1893    . 

1901 

1888 

1894 

1902 

24,793,369 

1887 

1805 

1903 

1888 

1896 

1904 

1889 

1897 

1905 

According  to  the  estimate  of  M.  R.  Campbell,  the  original  coal 
supply  in  the  Territory  of  New  Mexico  was  163,780,000,000  tons,  so 
that  the  exhaustion  to  date  represents  approximately  0.02  per  cent 
of  the  original  supply.  The  production  m  1908  was  equal  to  nearly 
10  per  cent  of  the  entire  production  to  the  close  of  that  year,  whife 
the  coal  left  in  the  ground  is  about  66,000  times  the  production 
in  1908  and  over  44,000  times  the  exhaustion  represented  by  that 
production. 

NORTH  CAROLINA. 

No  coal  production  was  reported  from  North  Carolina  in  1906. 
1907,  and  1908.  The  output  from  the  Ciunnock  mines,  which  haa 
decreased  from  23,000  tons  in  1902  to  17,309  tons  in  1903,  7,000  tons 
in  1904,  and  1,557  tons  in  1905,  ceased  entirely  in  1906. 

There  are  two  areas  in  North  Carolina  in  wmch  coal  occurs.  Both 
of  these  are  found  in  the  Triassic  formation  and  are  of  the  same 
geologic  age  as  the  Richmond  coal  basin  of  Virginia.  The  two  areas 
are  known  as  the  Deep  River  and  the  Dan  River  fields,  being  named 
from  the  two  rivers  wnich  drain  them.  The  only  productive  beds  in 
recent  years  are  those  in  the  Deep  River  distnct  in  Chatham  and 
Moore  counties. 

The  following  table  contains  a  statement  of  the  production  of  coal 
in  North  Carolma  for  such  years  as  have  been  reported : 

Distribution  of  the  coal  product  of  North  Carolina,  1901-1905,  in  short  Urns. 


Year. 


1901 
1902 
1903 
1904 
1905 


Loaded 
at  mines 
for  ship- 
ment. 


10,000 

20,400 

14,429 

4,600 

461 


Sold  to 
local 
trade 
and  used 
by  em- 
ployees. 


100 

87 

300 

1,096 


Used  at 
mines  for 

steam 
and  heat. 


2.000 
2,500 
2,793 
2,100 


Total 

quantity. 


12,000 

23,000 

17,309 

7,000 

1,557 


Total 

value. 


$15,000 

34,500 

25,300 

10,500 

2,336 


Aver- 

pnoe 
per 
ton. 


S1.25 
1.50 
1.47 
1.50 
1.50 


Aver- 
age 
num- 
ber of 
days 
active. 


300 
285 
264 
240 
60 


Aveiace 
number 
of  em- 
ployees. 


25 
40 
49 
25 
15 


I 
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The  United  States  census  of  1840  stated  that  a  production  of  3 
tons  was  obtained  from  North  Carolina  in  that  jear.  There  is  no 
evidence  of  any  other  production  prior  to  the  civil  war,  when  the 
necessities  of  the  confederate  government  were  partly  relieved  bv 
coal  obtained  from  this  region.  After  the  war  tne  production  fell 
o£f  for  several  years,  and  from  1874  to  1879  none  was  reported  from 
this  area.  The  Cumnock,  or  Egypt,  mines  were  reopened  in  1889 
and  were  producing  each  year  from  that  time  imtil  1906. 

NORTH  DAKOTA. 

Total  production  in  1908,  320,742  short  tons;  spot  value,  $522,116. 

All  of  the  mineral  fuel  produced  in  North  Dakota  is  brown  lignite, 
extensive  beds  of  which  underlie  the  greater  part  of  the  western  half 
of  the  State.  From  a  purely  calorific  point  of  view  this  lignite  is  not  a 
high-grade  fuel,  but  it  nas  been  found  to  be  particularly  well  adapted 
as  a  fuel  for  use  in  the  manufacture  of  brick.  The  Diclanson  Fire  and 
Press  Brick  Company,  of  Dickinson;  the  Scran  ton  Brick  and  Fuel 
Works,  of  Scranton  ;^  and  the  Kenmare  Brick  and  Coal  Company,  of 
Eenmare,  are  aU  using  North  Dakota  lignite  in  their  kUns,  and  all 
testify  to  its  satisfactory  behavior  for  that  kind  of  work.  One  of  the 
favorable  features  possessed  by  the  lignite,  according  to  the  state- 
ment of  these  bricK  manufacturers,  is  its  comparatively  smokeless 
and  sootless  qualit^p'  in  combustion.  The  concerns  mentioned  are 
using  lignite  for  boiler  fuel  also.  The  time  required  for  burning  a 
kiln  of  brick  is  from  eight  days  to  two  weeks,  according  to  the  quantity 
of  moisture  contained  by  the  brick  when  set  in  the  kiln,  and  also  ac- 
cording to  the  quaHty  of  brick  required.  One  of  the  manufacturers 
states  that  1  ton  of  ugnite  is  equal  to  1  cord  of  ordinary  brickyard 
wood. 

The  investigations  of  the  coal-testing  plant  of  the  United  States 
Geological  Survey  at  St.  Louis  showed  that  this  lignite  was  also  well 
adapted  for  makmg  producer  gas.  It  yields  a  hi^er  quality  of  gas 
than  does  either  antnracite  or  bituminous  coal,. and  used  as  a  gas- 
engine  fuel  attained  an  efficiency  as  a  power  producer  equal  to  the 
best  West  Virginia  coal  imder  boilers. 

In  sympathy  with  the  general  depression,  and  also  owing  to  the 
milder  winter  of  1907-8,  the  production  of  ugnite  in  North  Dakota 
decreased  from  347,760  short  tons,  valued  at  $560,199,  in  1907,  to 
320,742  short  tons,  valued  at  $522,116,  in  1908,  a  decrease  of  27,018 
short  tons,  or  7.77  per  cent  in  quantity,  and  of  $38,083,  or  6.8  per 
cent  in  value. 

Notwithstanding  the  decrease  in  production,  the  number  of  men 
employed  in  the  lignite  mines  increased  from  562  in  1907  to  631  in 
1908,  while  the  average  number  of  working  days  decreased  from  223 
to  181 .  TTie  average  production  per  man  was  508  tons  in  1908,  against 
619  tons  in  1907,  while  the  daily  production  for  each  employee  in- 
creased from  2.78  to  2.81  tons. 

There  were  11  undercutting  machines  employed  in  the  mines  of 
North  Dakota  in  1908,  and  the  machine-mined  production  amounted 
to  104,884  short  tons,  against  12  machines,  producing  136,700  tons, 
in  1907. 

Strikes  were  reported  as  having  occurred  at  three  of  the  lignite 
mines  in  1908,  the  periods  of  idleness  ranging  from  12  to  20  days. 

13250~M  B 1908,  FT  2 ^10 
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The  total  number  of  men  involved  was  104  and  the  average  time  lost 
was  sixteen  days.  There  were  11  mines  that  employed  103  men  and 
worked  eight  hours  a  day;  5  mines,  employing  114  men,  that  worked 
nine  hours;  and  14 mines, employing  275  men,  that  worked  ten  hours. 

According  to  Mr.  T.  R.  Atkinson,  the  state  mine  inspector,  there 
were  4  fatal  and  4  nonfatal  accidents  in  the  lignite  mines  of  North 
Dakota  during  1908.  Of  the  nonfatal  accidente,  3  were  of  a  serious 
character  and  1  was  of  minor  importance.  Two  men  were^  killed  and 
1  was  injured  by  falls  of  roof  in  rooms;  2  men  were  injured  by 
powder  explosions,  and  1  man  was  crushed  to  death  by  mine  cars. 
One  other  death  and  injurjr  were  attributed  to  "other  causes." 

The  statistics  of  production,  by  counties,  in  1907  and  1908^  with 
the  distribution  of  the  product  tor  consumption,  are  shown  m  the 
f oUowing  table : 

Coal  'production  of  North  Dakota  in  1907  and  1908,  by  counties,  in  short  tons, 

190r. 


County. 


Morton 

Stark 

Ward 

Other  counties  o. 
Small  mines 


Loaded 
at  mines 
for  ship- 
ment. 


5,000 

55,383 

46,208 

111,717 


218,308 


Sold  to 
local 
trade 
and  used 
by  em- 
ployees. 


5,640 
12,180 
76,156 
22,055 

2,071 


118,102 


Used  at 
mines  for 

steam 
and  heat 


50 
4,000 
1,850 
5,450 


11,350 


Total 
quantity. 


10,600 

71,563 

124,214 

139,222 

2,071 


347,760 


Total 
value. 


Aver- 
age 
price 


$15,905 

09,797 

241,250 

200,621 

2,626 


SI.  49 
1.39 
1.90 
1.44 
1.27 


Aver- 
age     Avera^ 
num-  '  number 
ber  of      of  em- 
days     jrfoyees. 
active. 


560,100  I    1.61 


125 

37 

250 

114 

203  1 

20 

267  ' 

142 

223 


562 


1908. 


Burleigh 

Morton 

Stark 

Ward 

Other  counties  b. 
Small  mines 


101,012 

4,000 

26,037 

48,866 

6,280 


10,107 
16,800 
10,430 
61,501 
17,261 
5,007 


187,005   121,286 


4,  o4o 

50 
2,000 
5,413 

50 


12,361 


116,057 
20,850 
38,467 

115,780 

23,501 

5,007 


320,742 


SI  59, 697 

25,605 

72,087 

210,832 

36,013 

7,082 


522.116 


SI.  35 
1.23 
1.00 
1.00 
1.56 
1.39 


1.63 


161 
168 
177 
203 
164 


201 
45 
79 

262 
44 


181 


631 


a  Burleigh,  Emmons,  McLean,  and  Williams. 


b  Emmons,  McLean,  Oliver,  and  Williams. 


The  statistics  of  production,  by  counties,  during  the  last  five 
years,  with  the  increases  and  decreases  in  1908,  as  compared  with 
1907,  are  shown  in  the  following  table: 

Coal  froduction  of  North  Dakota,  190i-1908,  by  counties,  in  short  tons. 


County. 


Burleigh 

McLean 

Morton 

Stark 

Ward 

Williams.... 
Emmons. . . . 

Mercer 

Small  mines. 


1904. 


Total 

Total  value. 


} 


92,970 
13,100 
10,663 
52,744 

87,766 
9,185 

2,100 

3,400 


1905. 


74,357 
15,515 
26,100 
49.417 
137,  .^12 
9,2<i8 

4,000 

1,343 


1906. 


83.267 

8,005 

23,194 

63, 785 

120, 962 

4,431 


0  2,045 


1907. 


123,662 

9,660 

10,690 

71,563 

124,214 

5,400 


1906. 


116,957 

7,452 

20,8.<iO 

38,467 

115,780 
13,969 


o2,571 


^7,267 


Increase 

(-|.)orde- 

crease(-). 

1906. 


-  6,705 

-  2,208 
-I-  10,160 

-  33.096 

-  8.434 
-I-    8,»& 


+    4,«»6 


271,928 
6389,052 


317.542 
6424.778  ' 


305.689 
6451,382 


347.760  I 
6560,199  ' 


320, 742 
6522.116 


-  27.01H 


a  Indudes  Emmons  County. 


&  Includes  Emmons  and  Oliver  counties. 
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The  lignite  areas  of  North  Dakota  are  estimated  by  Mr.  Campbell 
to  undenie  areas  aggregating  35,500  square  miles,  and  the  original 
supply  is  roughly  estimated  to  have  been  500^000,000,000  tons.  It 
is  prooable  that  some  li^te  was  mined  by  pioneers  and  ranchmen 
prior  to  1884,  but  that  is  the  first  year  in  wnich  any  production  of 
coiJ  was  reported  from  the  State.  From  1884  to  the  close  of  1907 
the  total  production  has  amounted  to  only  slightly  more  than 
3,000,000  short  tons,  so  that  little  effect  upon  the  total  supply  has 
so  far  been  made. 

The  annual  production  since  1884,  as  reported  to  the  United  States 
Geological  Survey,  has  been  as  follows: 

Produjction  of  coal  in  North  Dakota  from  1884  to  1908,  in  short  tons. 


1 

Ymt.        Quantity. 

Y«ar. 

Quantity. 

Year. 

Quantity. 

Year. 

Quantity. 

itM. 3is.ono 

1891 

30,000 
40,725 
49,630 
42,015 
38,997 
78,050 
77,246 

1898 

83,895 
98,809 
129,883 
166,601 
226,511 
278,645 
271,928 

1905 

317,542 
305,689 

IttS 

25,000 
25,955 
21,470 
34,000 
28.907 
30,000 

1892 

1899 

1906 

lhS6 

1893 

1900. 

1907 

347,760 

1S87 

1894 

1901 

1908 

320,742 

IffiS 

1895 

1902    .     .. 

Total.... 

14» 

1896 

1903 

3,105,000 

ugo 

1897 

1904 

1 

OHIO. 

Total  production  in  1908,  26,270,639  short  tons;  spot  value, 
$27,897,704. 

From  a  preliminary  statement  issued  early  in  January,  1909,  in 
which  a  review  of  the  coal  trade  of  1908  was  given,  it  was  stated 
that  according  to  opinion^  expressed  by  some  of  the  larger  operators 
the  production  of  coal  in  Ohio  for  1908  would  show  a  decrease  of 
about  15  per  cent  as  compared  with  1907.  The  reports  to  the 
Geolc^cal  Survey  show  that  the  production  fell  oS  from  32,142,419 
short  tons,  valued  at  $35,324,746,  in  1907,  to  26,270,639  short  tons, 
valued  at  $27,897^704,  in  1908,  a  decrease  of  5,871,780  short  tons, 
or  18.27  per  cent  m  quantity,  and  of  $7,427,042,  or  21.03  per  cent, 
in  value.  The  average  price  per  ton  declined  from  $1.10  to  $1.06. 
Some  of  the  smaller  operators,  whose  trade  was  largely  domestic  in 
character,  held  their  own  during  the  year,  and  some  of  these  showed 
even  an  increased  tonnage,  but  many  of  the  large  operators,  whose 
shipments  were  made  for  railroad  and  factory  consumption,  showed 
a  marked  falling  off,  some  as  much  as  20  per  cent.  The  coal  market 
of  1908  was  affected  during  the  earlier  part  of  the  year  principally 
by  the  uncertainty  of  manufacturers  as  to  the  conditions  following 
the  panic,  and  later  by  the  uncertainty  as  to  the  results  of  the  Presi- 
dential election.  After  the  results  of  the  election  were  known  oper- 
ators expressed  a  feeling  of  confidence  and  that  there  would  be  a 
gradual,  if  not  rapid,  return  of  prosperity.  The  indications  during 
the  first  half  of  1909  were  that  the  feeling  of  confidence  would  not  be 
misplaced. 

Throughout  1908  the  transportation  facilities  were  fully  up  to  the 
i^uirements  except  for  a  short  period  toward  the  close  of  lake  navi- 
gation. That  the  labor  supply  was  ample  was  shown  by  the  fact 
that  notwithstanding  the  decreased  tonnage  there  was  an  increase 
of  neaiiy  600  in  the  number  of  men  employed  during  the  year.    There 
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was  a  suspenaio&  of  operations  at  a  number  of  mines  during  the 
spring,  the  principal  contention  being  the  length  of  time  that  the 
agreement  between  the  operators  and  the  miners  should  extend,  the 
operators  contending  for  a  two-years'  agreement,  while  the  miners 
desired  an  agreement  for  one  year.  The  scale  was  finally  signed  for 
a  period  of  two  years.  Later,  in  August,  the  miners  of  the  Crooks- 
field  district,  of  Guernsey  and  Muskmgum  counties  (25  in  number) 
struck  because  of  the  disagreement  over  the  removal  of  bone  from 
the  coal.  There  were  altogether  during  the  year  21,084  men  on 
strike,  the  total  time  lost  was  567,450  days,  or  an  average  of  27  days 
each. 

The  total  number  of  men  employed  in  the  coal  mines  of  the  State 
was  47,407,  who  made  an  average  of  161  days,  compared  with  46,833 
men  for  an  average  of  199  days  in  1907.     The  average  production 

Eer  man  for  each  day  was  about  the  same  in  1908  as  m  1907,  it 
eing  3.45  days  in  1907  and  3.44  in  1908.  Owing  to  the  fewer  num- 
ber of  days  worked  in  1908,  however,  the  average  production  for 
each  man  throughout  the  year  was  only  554  tons,  compared  with 
686  tons  in  1907.  As  in  other  States  where  coal  Tnining  is  carried 
on  under  agreement  with  the  United  Mine  Workers  of  America,  the 
mines  of  Ohio,  with  a  few  exceptions,  were  operated  eight  hours  a 
day.  In  1908  there  were  510  mines,  employing  45,742  men,  out  of 
a  total  of  47,407  for  the  State,  that  were  operated  on  the  eight-hour 
basis.  Eight  mines,  employing  1,004  men,  worked  nine  hours,  and 
3  mines,  employing  35  men,  worked  ten  hours.  There  were  626 
men  whose  time  was  not  reported. 

Ohio  continues  to  lead  all  of  the  other  coal-producing  States  in  the 

Percentage  of  the  total  product  which  is  mined  oy  the  use  of  machines, 
'he  statistics  for  1908  show  that  there  were  1,343  machines  in  use, 
the  machine-mined  product  amoimting  to*  19,799,140  short  tons,  or 
75.37  per  cent  of  the  total  output  of  the  State.  In  1907  there  were 
1,328  machines  in  use,  and  the  machine-mined  product  amoimted 
to  24,843,616  short  tons,  or  77.29  per  cent  of  the  total.  Of  the 
1,343  machines  in  use  in  1908,  1,069  were  of  the  chain-breast  pattern, 
135  of  the  pick  or  puncher  type,  5  were  long-wall  and  134  were  chain 
shearing  machines. 

The  casualty  statistics  of  Ohio,  as  reported  by  Mr.  George  Harrison, 
state  mine  inspector,  show  that  there  were  113  men  killed  and  598 
injured  in  the  coal  mines  of  Ohio  during  1908,  against  153  men  killed 
and  662  injured  in  1907.  Of  the  total  number  of  deaths,  70  were  due 
to  falls  of  rock  or  coal,  16  to  mine  car  accidents,  4  to  powder  explo- 
sions, 4  to  electric  wires,  2  to  falls  of  roof  in  rooms,  5  to  motors  and 
mining  machines,  2  to  explosions  of  gas,  and  the  remainder  to  mis- 
cellaneous causes.  Of  the  nonfatal  accidents,  273  were  due  to  falls 
of  roof  and  coal,  191  to  mine  cars,  37  to  motors  and  mining  machines, 
24  to  powder  explosions,  9  to  explosions  of  gas,  and  63  to  miscellane- 
ous causes.  Of  the  598  nonfatal  accidents,  423  were  of  a  serious 
character  and  175  minor.  The  death  rate  per  thousand  of  men 
employed  was  2.4  and  the  number  of  tons  mmed  for  each  life  lost 
was  232,484.  In  1907  the  death  rate  per  thousand  was  3.27  and  the 
number  of  tons  mined  for  each  life  lost  was  210,081.  It  may  be  well 
to  note  that  the  production  of  coal  in  Oliio,  as  reported  to  the  Geolog- 
ical Survey  and  as  given  by  Mr.  Harrison,  shows  a  remarkable  agree- 
ment.   As  reported  to  the  Geological  Survey  the  output  of  Ohio  for 
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the  year  1908  was  26,270,639  short  tons;  as  reported  to  Mr.  Harrison 
it  was  26,268,239  short  tons. 

The  statistics  of  production,  by  counties,  in  1907  and  1908,  with 
the  distribution  of  the  product  for  consumption,  are  shown  in  the 
foUowing  table: 

Coal  production  of  Ohio  in  1907  and  1908,  by  caunttet,  in  thorl  toru. 
1907. 


Bold  to 

plo;«B. 

m«« 

1,600 

m.x* 

12J,S!5 

6,S17 

^^'.'.'.V.'.'.'.'. 


OibH    coantkBO 


HHiiwn 

Mtmeo'..'.'.'.'. 
IfciB 

fiOBimJt„„., 


Ul.eM 
3IS,3>5 
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Of  the  27  counties  in  the  State  in  which  coal  was  produced  in 
1908,  24  showed  decreases  compared  with  1907;  only  2  (Meigs  and 
Muskingum)  showed  increases.  The  largest  decrease  was  in  Guernsey 
Coimty ,  whose  product  fell  oS  1 ,03 1 ,37 1  short  tons.  Jefferson  County 
decreased  936,990  short  tons,  Perry  754,152  short  tend,  Belmont 
614,411  tons,  and  Athens  595,376  tons.  The  smaU-mines  production, 
which  is  not  distributed  by  counties,  shows  an  increase  of  27,048 
short  tons. 

The  statistics  of  production,  by  counties,  during  the  last  five 
years,  with  the  increases  and  decreases  in  1908  as  conipared  with 
1907,  are  shown  in  the  following  table: 

Coal  production  of  Ohio,  1904-1908,  by  counties,  in  short  tons. 


County. 


Athens 

Belmont 

CarroU 

Columbiana 

Coshocton 

GaUia 

Guernsey 

Harrison 

Hocking 

Holmes 

Jackson 

Jefferson 

Lawrence 

Mahoning 

Medina 

Meigs 

Morgan 

Muskingum 

Perry 

Portage 

Stark 

Summit 

Trumbull 

Tuscaranvas 

Vinton 

Washington 

Wajme 

Noble 

Scioto 

Small  mines 

Total 

Total  value 


1904. 


3,324,115 

3,172,350 

235,010 

802,667 

340,344 

29,642 

3,124,702 

264,519 

2,458,402 

30,528 

1,936,451 

2,416,122 

183,604 

87,515 

98,433 

185,396 

83,800 

25^498 

2,437,824 

101,050 

768,113 

80,985 

12,900 

1,552,065 

206,622 

9,550 

81,369 

90,963 

18,681 


24,400,220 
$26,570,738 


1905. 


3,601,448 

3,957,980 

227,517 

811, 125 

381,752 

25,845 

2,919,704 

358,478 

1,931,017 

20,975 

1,888,932 

3,260,376 

179,546 

116, 138 

56,646 

349,191 

173,766 

198,304 

2,299,419 

84,178 

508,061 

113,443 

1,875 

1,364,043 

226,417 

1,424 

190,537 

178,050 

27,763 


25,552,950 
126,486,740 


1906. 


4,003,074 

4,266,865 

195,713 

607,417 

367,600 

47,485 

3,273,838 
280,232 

1,793,112 
39,465 

1,360,800 

4,515,420 
177,145 
117,989 
73,119 
429,435 
223,625 
282,348 

2,557,588 

96,467 

579,640 

104,216 


1,413,751 
210,084 


215,031 

401,316 

88,955 


27,731,640 
130,346,580 


1907. 


4,562,694 

6,208,188 

367,062 

709,515 

403,015 

35,195 

3,970,921 

499,300 

1,648,581 

22,165 

1,284,877 

4,528,006 

243,027 

94,335 

46,071 

330,503 

321,793 

414,121 

2,901,147 

05,402 

687,866 

104,236 

1,000 

1,797,399 

254,529 


185,200 

314,761 

0111,390 


32,142,419 
135,324,746 


1908. 


3,967,318 

5,593,777 

366,748 

509,045 

364,028 

11,450 

2,939,550 

464,676 

1,434,036 

15,009 

836,328 

3,501,016 

171,307 

67,312 

11,407 

449,960 

268,106 

430,653 

2,146,995 

89,906 

501,920 

98,641 

1,000 

1,358,129 

138,545 


Inferease(+) 

or  decrease 

(-),  1908. 


90,431 
208,899 
138,438 


26,270,639 
$27,897,704 


595.376 

614,411 

314 

200.470 

38,987 

23.745 

1,031,371 

34,624 

214,545 

7,156 

448,540 

936,900 

71,720 

27,023 

34.664 

119,466 

53,687 

16,532 

754.152 

5,556 

185.946 

5,595 


439.270 
115.984 


-  88.829 

-  105.862 
+        27,048 

-  6,871.7» 
-$7,427,042 


a  Includes  production  of  Monroe  County. 

One  of  the  early  reports  published  by  Ohio  states  that  in  1838 
there  were  119,952  short  tons  produced  from  the  coal  mines  of  the 
State.  It  is  probable  that  some  coal  was  mined  in  Ohio  prior  to  that 
date,  but  we  nave  no  record  of  such  production.  The  Imited  States 
census  of  1840  credited  Ohio  with  an  output  of  140,536  tons.  The 
census  of  1850  did  not  consider  the  coal-mining  industry,  and  the 
next  report  we  have  of  coal  production  in  the  State  was  that  of  the 
census  of  1860,  which  recorded  an  output  of  1,265,600  short  tons. 

A  statement  of  the  annual  production  of  coal  in  Ohio  from  1838 
to  the  close  of  1908  will  be  foimd  in  the  following  table: 
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Production  of  coal  in  Ohio  from  1838  to  1908,  in  short  tons. 
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Yctf. 

Quantity. 

1 

Year. 

Quantity. 

Year. 

Quantity. 

Year. 

Quantity. 

1838 

110,062 
125,000 
140,536 
160,000 
225,000 
280,000 
340,000 
300,000 
420,000 
480,000 
540,000 
600,000 
640,000 
670,000 
700,000 
760,000 
800,000 
890,000 
930,000 

1857 

975,000 
1,000,000 
1,060,000 
1,265,600 
1,150,000 
1,200,000 
1,204,581 
1,815,622 
1,536,218 
1,887,424 
2,092,334 
2,475,844 
2,461,986 
2,527,285 
4,000,000 
5,315,294 
4,550,028 
3,267,585 
4,864,259 

1876 

3,500,000 

5,250,000 

5,500,000 

6,000,000 

6,006,595 

9,240,000 

9,450,000 

8,229,429 

7,640,062 

7,816,179 

8,435,211 

10,300,708 

10,910,951 

9,976,787 

11,494,506 

12,868,683 

13,562,927 

13,253,646 

11,909,856 

1895 

13,355,806 

1838 

1858 

1877 

1896 

1897 

12,875.202 

1S40 

1859 

1878 

12,196,942 

1S41 

1860 

1879 

1808 

14,516,867 

I(q2 

1881 

1880 

1899 

16.500.270 

ISIS 

1862 

1881 

1900 

18. 988, 150 

1M4 

1863 

1882 

1901 

20, 943, 807 

VMS 

1864 

1883 

1902 

23.519.894 

1846 

1665 

1884 

1903 

24,838,103 

1847 

1866 

1885 

1904 

24,400,220 

184S 

1867      

1886 

1905 

25,552.050 

1M9 

1868 

1887 

1906 

27.731.640 

18S0 

1869 

1888 

1907 

32, 142, 419 

1851 

1870 

1889 

1908 

26,270,639 

1W2.  . 

1871 

1890 

185S 

1872 

1891 

519,039.997 

1864 

1873 

1892 

185S. 

1874 

1893 

1856.  -. 

1876 

1894 

Marius  R.  Campbell,  of  the  United  States  Geological  Survey,  in  his 
report  on  the  coal  fields  of  the  United  States,  estimates  that  there 
were  86,028,000,000  short  tons  in  the  original  coal  supply  of  Ohio. 
The  total  production  of  the  State  to  the  close  of  1908  was  519,039,997 
short  tons,  of  which  the  production  in  that  year  amoimted  to  about  5 
per  cent.  The  total  output  to  the  close  of  1908  represents  an  ex- 
oaustion  of  779,000,000  tons,  or  0.9  per  cent  of  the  estimated  original 
supply, 

OKLAHOMA. 

Total  production  in  1908,  2,948,116  short  tons;  spot  value 
$5,976,504. 

Compared  with  1907,  when  the  coal  production  of  Oklahoma 
amounted  to  3,642,658  short  tons,  valued  at  $7,433,914,  the  output 
for  1908  shows  a  decrease  of  694,542  short  tons,  or  19.07per  cent  in 
quantity,  and  of  $1,457,410,  or  19.6  per  cent  in  value.  Tne  average 
price  per  ton  declined  slightly^  from  $2.04  to  $2.03. 

While  part  of  the  decrease  m  production  was  due  to  the  financial 
depression  and  also  to  the  unusuallv  warm  weather  which  prevailed 
during  the  winter  months,  both  at  the  beginning  and  end  of  the  year, 
the  main  cause  of  the  decrease  was  the  increased  consimiption  of  oil 
and  natural  gas  throughout  Texas,  Oklahoma,  and  Ijouisiana.  The 
production  of  oil  alone  in  the  Mid-Continent  field  increased  from 
22,836,553  barrels  in  1906  to  46,846,267  barrels  in  1907,  and  to  ap- 
proximately 48,000,000  barrels  in  1908,  and  this  has  natiuralh'  influ- 
enced the  coal-mining  industry  in  the  States  of  Kansas,  Afissouri, 
Arkansas,  and  Oklahoma.  Coal-mine  operators  also  claim  that  the 
fluctuations  in  suppljr  and  prices  due  to  tne  almost  regularly  recurring 
suspension  of  operations,  pending  the  settlement  of  the  wa^e  scale, 
has  prejudiced  lar^e  consumers  against  the  use  of  coal  and  caused 
them  to  turn  to  od  or  gas  as  a  fuel. 

Notwithstanding  the  decrease  in  production,  the  nimiber  of  men 
employed  in  the  coal  mines  of  Oklahoma  increased  from  8,398  in  1907 
to  8,651  in  1908.  The  average  number  of  working  days  decreased 
from  216  in  1907  to  172  days  m  1908.  Part  of  this  decrease  in  the 
number  of  working  days  was  due  to  the  general  suspension  of  opera- 
taons,  which  began  on  April  1  and  extenaed  into  Jime.    The  number 
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of  men  affected  by  the  suspension  was  6,929,  the  idle  time  ranged  from 
48  to  78  days,  the  average  nimiber  of  days  lost  by  each  of  the  6,929 
men  was  57,  and  the  total  nimiber  of  days  idle  was  equivalent  to 
about  25  per  cent  of  the  total  nmnber  of  working  days  made  dining  the 
year  by  all  of  the  men  employed.  The  average  production  per  man  in 
1908  was  341  short  tons,  against  434  tons  in  1907  and  346.6  tons  in 
1906.  The  average  daily  production  per  man  was  1.98  tons  in  1908, 
2.01  tons  in  1907,  and  2.09  tons  in  1906.  Practically  all  of  the  mines 
in  the  State  are  operated  on  the  basis  of  an  ei^ht-hour  day. 

While  the  quantity  of  coal  mined  by  machmes  in  1908  showed  an 
increase  over  1907,  there  has  been  a  decreasing  tendency  in  this  regard 
during  the  last  six  years.  This  decrease  has  been  attributed  to  the 
prevalent  but  dangerous  practice  of  shooting  from  the  solid.  In  1902 
the  machine-mined  product  in  the  (then)  Inman  Territory  was  1 19,195 
short  tons.  In  1905  it  had  fallen  to  40,203  short  tons.  In  1908  it 
amoimted  to  31,352  short  tons,  or  1.06  per  cent  of  the  total. 

The  statistics  relating  to  the  washing  of  coal  in  Oklahoma,  as 
reported  to  the  Geological  Survey,  show  uiat  there  were  64,812  short 
tons  of  coal  washed  in  1908,  yielding  58,252  tons  of  cleaned  coal  and 
6,560  tons  of  refuse. 

According  to  the  annual  report  of  Mr.  Pete  Hanraty ,  chief  inspector 
of  mines,  there  were  44  fatal  and  128  nonfatal  accidents  in  the  coal 
mines  of  Oklahoma  durinjg  the  fiscal  year  ending  October  31,  1908. 
The  production  during  this  period,  as  reported  by  Mr.  Hanraty,  was 
2,724,832  short  tons.  The  most  serious  accident  was  a  fire  in  mine 
No.  1  of  the  Hailey-Ola  Coal  Company,  caused  by  the  accidental 
ignition  of  what  was  supposed  to  be  a  noninflammable  lubricating 
oil.  A  number  of  miners  made  their  escape  by  following  the  return 
air  to  the  surface,  but  29  of  the  men  who  attempted  to  escape  by  the 
shaft  were  suffocated.  This  accident  occurred  on  the  26th  of  August, 
1908.  Taking  the  production  for  the  fiscal  vear  as  reported  by 
Mr.  Hanraty,  the  number  of  tons  mined  for  each  life  lost  was  61,928. 
The  death  rate  per  thousand,  according  to  the  number  of  men  em- 
ployed (as  reported  by  Mr.  Hanraty)  was  6.04. 

The  year  1908  was  the  fiirst  for  which  it  was  possible  to  give  the 
production  of  Oklahoma,  formerly  the  Indian  Territory,  by  countless, 
it  having  been  organized  and  admitted  into  the  Union  as  a  State  in 
1006.  Tlie  statistics  of  production,  by  counties,  in  1908  are  shown  in 
the  following  table: 

Coal  production  of  Oklahoma  in  1908^  by  counties^  in  short  tons. 


County. 


Loaded 

at  mines 

for  ship- 

niflnt. 


Cool I    642,034 

UoBkolI  and  I^Uiner ,    655, 172 

i-eKloiu 132,128 

OkmulKco !    108,074 

Plttaburg 1,211,425 


Tulsa 
Small  mines. 


37,000 


2,747,033 


Sold  to 
local 
trade 
and  used 
by  em- 
ployees. 


12,683 
10,152 
6,634 
1,041 
13,272 
2,296 
1,392 


47,472 


Used  at 
mines 

for 
steam 

and 
heat. 


21,429 
47,708 
10,466 
3,219 
70,239 
650 


Total 
quantity. 


576,746 

713,032 

149,228 

172,934 

1,294,036 

39,848 

1,392 


Total 
value. 


$1,019,899 

1,396.186 

231,965 

294,067 

2,950,029 

78,968 

3,370 


153,611     2,948,116 


5,976,504 


Aver- 1 

ace 
pnoe 

ton. 


I 


Aver^ 

num- 
ber of 
days 
octlve. 


$1.77 

186 

1,832 

1.96 

162 

1'^ 

1.65 

126 

481 

1.70 

140 

439 

2.28 

180 

3,806 

1.96 

147 

118 

2.42 

Aven^B 

number 

ofem- 

ployess* 


2.08 


172 


8,6S1 
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tons  in  four  years  only — 1896,  1897,  1904,  and  1905 — the  maximum 
being  obtained  in  1904,  when  it  reached  111,540.  The  total  pro- 
duction to  the  close  of  1908  has  amounted  to  1,876,651  short  tons, 
as  shown  in  the  following  table : 

Production  of  coal  in  Oregon,  1880-1908,  in  short  tons. 


Yemr. 

Quantity. 

Year. 

Quantity.  I*       Year. 

Quantity. 

Year. 

Quantity. 

■ 

1880 

43,206 
33,600 
35,000 
40,000 
45,000 
50,000 
45,000 
37,000 

,  1888 

76,000 
64,350 
61,514 
51,826 
34,661 
41,683 
47,621 
73,686 

1896 

101,721 
107,280 
68,184 
86,888 
68,864 
60,011 
65,648 
91,144  ' 

1904 

111,640 

1881 

,  1888 

1897 

1905 

109,641 

1882 

'  180O 

1898 

1906 

79,731 

1883 

,  1801 

1899 

1907 

70,981 

1884 

1892 

1900 

1908 

86,259 

1885... 

1893.. 

1901... 

18B6 

<  1894 

1902 

1,876,651 

1887 

1896 

1903 

PENNSYLVANIA. 

Total  production  in  1908,  200,448,281  short  tons;  spot  value, 
$276,995,152. 

Anthracite. — ^Total  production  in  1908, 74,347,102  long  tons  (equiva- 
lent to  83,268,754  short  tons);  spot  value,  $158,178,849. 

BUuminovs. — ^Total  production  in  1908,  117,179,527  short  tons; 
spot  value,  $118,816,303. 

The  production  of  both  anthracite  and  bituminous  coal  in  Pennsyl- 
vania in  1908  was  less  than  in  1907,  but  owing  to  the  fact  that  anthra- 
cite no  longer  enters  to  any  extent  into  manufactiirin^  lines  of 
industry,  it  was  not  so  seriously  affected  by  the  financial  depression 
as  was  its  competitor.  The  aggregate  production  of  anthracite  and 
bituminous  coed  in  Pennsylvania  m  1907  amounted  to  235,747,489 
short  tons,  valued  at  $319,248,082,  compared  with  which  the  pro- 
duction in  1908  (200,448,281  short  tons,  valued  at  $276,995,152) 
showed  a  decrease  of  35,299,208  short  tons,  or  14.97  per  cent,  in 
quantity,  and  of  $42,252,930,  or  13.24  per  cent,  in  value.  Of  the 
total  decrease,  2,085,319  long  tons  (2,335,558  short  tons)  in  quantity 
and  $5,405,207  in  value  were  in  the  production  of  anthracite.  The 
percentage  of  decrease  in  anthracite  production  was  almost  the  same 
lor  quantity  and  value,  2.73  in  quantity  and  3.3  in  value,  as,  owing  to 
the  close  control  under  which  the  anthracite  region  is  held,  the  oper- 
ators are  able  to  maintain  prices  and  to  restrict  the  production 
according  to  the  market  requirements.  The  output  of  anthracite 
coal  in  1908,  notwithstanding  the  decrease  from  1907,  was,  with  the 
exception  of  1907,  the  largest  ever  obtained  and  exceeded  that  of 
1906  by  10,702,092  long  tons  in  Quantity  and  $26,261,155  in  value. 
The  decrease  in  the  production  of  bituminous  coal  in  Pennsylvania 
from  1907  to  1908  was  32,963,650  short  tons,  or  21.95  per  cent,  in 
quantity,  and  of  $36,847,723,  or  23.67  per  cent,  in  value. 

In  spite  of  the  decreased  production  of  both  anthracite  and  bitu- 
minous coal,  the  number  of  men  employed  in  the  mines  of  Pennsyl- 
vania  in  1908  showed  an  increase  or  9,606  over  1907,  the  number 
reported  in  the  two  years  having  been  330,529  in  1907  and  340,135  in 
1908.  Of  the  total  number  employed  in  1908,  174,174  were  in  the 
anthracite  mines,  against  167,234  in  1907,  an  increase  of  6,940,  while 
the  bituminous  mme  workers  increased  2,666 — from   163,295  to 
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165,961.  There  was,  however,  a  decided  decrease  in  the  number  of 
days  worked,  both  in  the  anthracite  and  the  bituminous  mines. 
The  increase  in  the  nimiber  of  employees  can  only  be  accounted  for 
by  the  slack  demand  for  labor  m  other  lines  of  industry,  which 
created  an  additional  supply  for  the  coal  mines.  The  average  niun- 
ber  of  days  worked  in  tne  anthracite  mines  decreased  from  220  in 
1907  to  200  in  1908,  while  in  the  bituminous  mines  the  average  num- 
ber of  working  days  in  1908  was  201  against  255  in  ,1907.  The 
average  annual  production  per  man  in  the  anthracite  mines  in  1908 
was  427  long  tons,  or  478  short  tons,  against  457  lon^  tons,  or 
512  short  tons  in  1907,  while  in  the  bituminous  mines  it  was  706 
short  tons  in  1908,  against  919.5  tons  in  1907.  The  daily  average 
per  man  in  1908  was  2.13  long  tons,  or  2.39  short  tons,  of  anthracite, 
and  3.51  short  tons  of  bitmninous  coal.  In  1907  the  average  pro- 
duction per  man  was  2.08  long  tons,  or  2.33  short  tons  of  anuiracite 
and  3.61  short  tons  of  bitmninous  coal. 

Mr.  James  E.  Roderick,  chief  of  the  department  of  mines  of  Penn- 
sylvania, reports  that  there  were  1,250  men  killed  and  2,189  injured 
in  the  coal  mines  of  Pennsylvania  in  1908,  as  against  1,514  men 
killed  and  2,576  injured  in  1997.  Of  the  total  fatafities  in  1908,  678 
occurred  in  the  anthracite  mines  and  572  in  the  bitimiinous  mines. 
In  1907  there  were  708  men  killed  in  the  anthracite  mines  and  806 
in  the  bitmninous  mines.  Of  the  nonfatal  accidents  in  1908,  1,178 
occurred  in  the  anthracite  mines  (against  1,369  in  1907)  and  1,019 
in  the  bitimiinous  mines  (against  1,207  in  1907).  The  death  rate 
per  thousand  employees  in  the  anthracite  mines  was  3.89  in  1908, 
against  4.23  in  1907,  while  the  death  rate  in  the  bitimiinous  mines 
was  3.45  in  1908  ana  4.94  in  1907.  In  the  production  of  anthracite 
109,656  long  tons,  or  122,815  short  tons,  were  mined  for  each  life 
lost  in  1908,  against  107,955  long  tons,  or  120,910  short  tons,  in  1907. 
In  the  bituminous  mines  204,859  short  tons  were  mined  for  each  life 
lost  in  1908  and  186,281  tons  in  1907.  In  the  anthracite  mines  57 
deaths,  or  a  Uttle  less  than  9  per  cent  of  the  fatalities,  were  due  to 
gas  explosions,  while  284,  or  42  per  cent,  were  due  to  falls  of  roof  or 
coal,  rowder  explosions  killed  23;  mine-car  accidents  killed  90, 
and  shaft  accidents,  13.  Miscellaneous  accidents  inside  the  mines 
killed  129,  while  82  employees  were  killed  outside  the  mines.  In  the 
bituminous  mines  162,  or  28  per  cent  of  the  total,  were  lolled  by  gas 
or  dust  explosions,  and  263,  or  46  per  cent,  were  killed  by  falls  of 
roof  or  coal. 

The  rapid  growth  of  bituminous  coal  production  compared  with 
that  of  anthracite  during  recent  years  has  been  marked  and  forms 
one  of  the  most  interesting  features  connected  with  the  statistics  of 
coal  mining.  Reference  has  been  made  to  this  in  previous  reports  of 
this  series,  and  the  following  table  has  been  prepared  showing  the 
average  production  of  Pennsylvania  anthracite  and  of  bituminous 
coal  tnroughout  the  United  States,  bj^  five-year  periods,  from  1876  to 
1905,  and  for  1906.  1907,  and  1908,  with  the  percentage  each  bears  to 
the  total.  It  will  oe  seen  from  this  table  that  the  average  production 
of  anthracite  during  the  five  years  from  1901  to  1905  was  2.59  times 
the  average  yearly  production  from  1876  to  1880,  and  that  the  pro- 
duction of  anthracite  in  1907  was  3.32  times  the  average  annual  pro- 
duction from  1876  to  1880.  In  the  bituminous  production  the  ton- 
nage from  1901  to  1905  was  7.5  times  that  of  the  output  from  1876  to 
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1880.  and  the  production  in  1907  was  10.83  times  that  of  the  average 
for  the  five  years  from  1876  to  1880. 

From  1876  to  1880  the  average  production  of  bituminous  coal  was 
1.41  times  that  of  anthracite,  while  from  1901  to  1905  the  produc- 
tion of  bituminous  coal  was  4.08  times  that  of  hard  coal.  From  1866 
to  1870  the  productiou'of  Pennsylvania  anthracite  was  a  little  more 
than  half  the  production  of  the  United  States.  The  reason  for  this 
comparatively  large  gain  in  the  production  of  bituminous  coal  lies 
in  the  fact  that  anthracite  has  been  for  a  niunber  of  years  becoming 
more  and  more  a  luxurv,  and  this  condition  will  continue  to  obtain 
until  the  areas  are  finally  exhausted.  The  comparatively  restricted 
area  in  which  anthracite  is  produced  and  the  increasing  cost  of  pro- 
duction as  deeper  and  thinner  beds  have  to  be  worked  nave  resulted 
naturally  in  tne  CTadual  advance  in  price  and  also  in  the  gradual 
elimination  of  anmracite  as  a  fuel  for  manufacturing  purposes.  It 
is  now  almost  entirely  restricted  to  domestic  consumption  in  the 
Eastern  States.  Laige  amounts  of  the  smaller  sizes  of  anthracite 
^diich  were  formerly  wasted  are  now  used  for  steaming  purposes, 
sometimes  mixed  with  bituminous  coal  and  sometimes  alone,  but  for 
these  purposes  the  smaller  sizes  are  used  chiefly  for  heating  and 
running  elevators  in  office  buildings,  hotels,  and  apartment  houses 
rather  than  for  manufacturing  purposes.  Even  for  domestic  pur- 
poses coke  and  gas,  the  products  or  bituminous  coal  are  competing 
more  and  more  with  anthracite  in  the  markets  of  the  larger  cities  and 
towns.  Under  these  conditions  the  statistical  situation  is  not  difficult 
to  understand. 

The  average  production  of  anthracite  and  bituminous  coal,  by  five- 
year  periods  from  1876  to  1905,  and  for  1906,  1907,  and  1908,  is 
shown  in  the  following  table: 

Production  of  anthraeUe  and  bUuminous  coal  »inee  1876,   by  five-year  averages,  in 

short  tons. 


• 

Anthracite. 

Bituminous. 

Fttlod. 

Quantltj. 

'Percent 
of  total. 

Quantity. 

Percent 
of  total. 

1875>1880 

25,800,160 
36,198,188 
43,951,763 
53,405,187 
55,625,265 
66,853,778 
71,282,411 
85,604,312 
83,268,764 

41.44 
33.74 
31.76 
2a  87 
24.49 
ia70 
17.21 
17.82 
2a  02 

36,460,776 
71,092,930 
94,446,451 
125,416,327 
171,498,143 
272,503,363 
342,874,867 
394,759,112 
332,573,944 

58.56 

18n-1885 

66.26 

1886-1800 

68.24 

1W1-18B6 

70.13 

18B6-190D 

75.51 

19DM906 

80  30 

im 

82.79 

1907 

82. 18 

1906 

79  96 

Until  1902  Pennsylvania  had  enjoyed  the  distinction  ofproducing 
more  than  half  the  coal  output  or  the  United  States.  From  1889 
to  1901,  however,  the  percentage  of  anthracite  production  had 
shown  a  gradually  decreasing  tendency  and  when  the  anthracite 
strike  of  1902  caused  a  decided  shrinkage  in  the  production  of 
Pennsylvania  anthracite  the  percentage  o?  the  State  was  reduced 
to  46.  In  1903^  notwithstanding  the  increased  production  of  anthra^ 
cite  and  bitummous  coal  in  Pennsylvania  in  tnat  year,  the  State's 
proportion  of  the  total  production  of  the  United  States  was  still 
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slightly  less  than  half.  In  1904  Pennsylvania  produced  49  per 
cent  of  the  total,  and  in  1905,  with  an  increase  of  nearly  25,000,000 
tons  over  the  preceding  year,  the  State's  proportion  of  the  total 
production  was  49.9  per  cent.  In  1906  Pennsylvania's  percentage 
a^ain  fell  off  to  48.4  jrer  cent,  but  with  the  lareely  increased  produc- 
tion of  both  anthracite  and  bituminous  coal  in  1907,  the  State's 
percentage  again  rose  to  49.1.  It  is  doubtful  if  Pennsylvania  will 
in  future  contribute  more  than  half  of  the  country's  total.  In  1880 
Pennsylvania  produced  66  per  cent  of  the  entire  output  of  the  United 
States,  and  during  the  last  twenty-five  years  has  produced  about 
53  per  cent  of  the  total. 

Pennsylvania  alone  produces  more  coal  than  any  other  country 
in  the  world,  with  the  exception  of  Great  Britain.  Pennsylvania  s 
production  of  coal  exceeds,  in  fact,  the  combined  production  of  all 
the  countries  of  the  world  outside  of  Great  Britain,  Germany,  and 
Austria-Hungary.  The  State's  output  in  1908  was  3.8  times  that 
of  Austria-Hungary,  4.8  times  the  production  of  France,  and  7  times 
the  production  of  Kussia,  these  being,  respectively,  fourth,  fifth,  and 
sixth  among  the  coal-producing  countries  of  the  world. 

The  following  table  shows  the  total  production  of  the  United 
States  since  1880,  with  the  percentages  or  the  tonnage  produced  by 
Pennsylvania  in  each  year: 

Production  of  Penntglvania  eoal  a 


v„. 

Total 

UDlWd 

Pennsyl- 

Percent- 

Yeu. 

TdUI 

Peonsyl- 

Percoil- 
toUI. 

71,481,S70 

CB;  265^89 
15  212  125 
19,735,  Oil 
10  9S7,S22 
12,7*3,403 
M.97S,M7 
4B,I>SB,M2 
41,2»,il4 
67,770,963 

47,074,075 
54,320,018 

m;4W;498 

e2!S57[21D 
70,372,857 
77,710,624 

88|770|8I4 
i»;4S3;i«l 

ee, 167,080 

98,^,»7 

6e 

62 

G2 
6S 

S4 

1B3,117.S» 

10      IS,S«S 

200,223, MS,  1(1      2«,»4 
219,076^267     11      ,7  777 
2H,741,192'l3       B8,1S0 

293,299,816 
301,  £90,439 

S;SS 

480,3«3,424 
415.842,608 

i      47,963 
7      U,2K 

1      M9M 
S      73;487 
2<:      76,617 
23      47,480 
21       48,281 

Anthracite  mining  began  in  Pennsylvania  in  1814,  when  20  long 
tons  were  produced  for  local  consumption.  The  year  1820  is, 
however,  usually  considered  to  mark  the  beginning  of  the  anthracite 
industry  as  in  that  year  365  long  tons,  one  for  each  day  of  the  year 
were  sliipped  from  the  anthracite  region.  From  1814  to  the  close 
of  1908  the  total  production  of  anthracite  had  amounted  to 
1,798,909,888  long  tons,  or  2,014,779,075  short  tons. 

The  first  reconls  of  bituminous-coal  production  in  Pennsylvania 
are  for  the  year  1840,  when  464,826  short  tons  were  mined.  The  total 
output  of  bituminous  coal  from  1840  to  the  close  of  1908  has  amounted 
to  1,963,248,780  short  tons,  from  wliich  it  appears  that  the  total 
production  of  anthracite  ana  of  bituminous  coal  in  Pennsvlvania  has 
been  nearly  equally  divided  between  the  two,  the  output  of  anthracite 
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exceeding  that  of  bituminous  coal  by  approximately  51,000;000  tons. 
As,  however,  the  production  of  bitummous  coal  m  1908  exceeded 
that  of  anthracite  oy  approximately  34,000,000  tons,  and  in  1907  by 
nearly  65,000,000  tons,  tne  probability  is  that  by  the  close  of  1909 
the  total  production  of  bituminous  coal  will  have  equaled  that  of 
anthracite. 

PENNSYLVANIA  ANTHRACITE. 
By  William  W.  Ruley. 

In  the  year  1908,  in  spite  of  the  financial  and  business  depression, 
the  general  results  in  the  anthracite  trade  were  in  the  main  eminently 
satisfactory.  The  production  for  the  year  was  the  second  largest  in 
the  history  of  the  trade,  and  it  is  the  more  remarkable  in  that  it 
approached  that  of  the  year  1907,  in  which  the  production  was  the 
laigest  in  the  anthracite  industry.  It  may  be  argued  that  the  pro- 
duction was  stimulated  by  the  fear  of  a  strike  at  the  expiration  of  the 
three  years'  agreement,  April  1,  1909,  but  this  supposition  can  hardly 
accoimt  for  the  relatively  large  production,  as,  notwithstanding  the 
mild  winter  of  1908-9,  the  stocKS  of  prepared  sizes  of  anthracite  in 
first  hands  in  the  East  April  1,  1909,  did  not  exceed  4,000,000  tons, 
or  about  one  month's  production  of  these  sizes. 

This  situation  would  seem  to  corroborate  the  statements  made  in 
previous  reports  that  the  demand  for  anthracite  coal  under  normal 
business  conditions  was  fully  equal  to  the  supply,  and  it  is  the  opinion 
of  those  most  famiUar  with  the  trade  that  in  the  future  it  will  be  dif- 
ficult to  supply  the  demand  for  anthracite  even  in  the  territory  in 
which  it  is  now  generally  used,  not  to  mention  any  demand  which 
may  arise  from  newly  developed  territoiy. 

This  is  in  spite  of  the  increased  use  of  bituminous  coal  and  coke 
for  domestic  purposes,  the  installation  of  central  heating  plants  using 
bituminous  coal  as  a  fuel,  and  the  great  number  of  gas  plants  through- 
out the  country,  a  large  part  of  the  product  of  which  is  consumed  for 
domestic  purposes,  eitner  in  heating,  cooldng,  or  in  other  ways  replac- 
ing the  former  use  of  anthracite. 

It  is  of  course  impossible  to  predict  anything  definitely  in  regard  to 
the  future  of  the  anthracite  industry  on  account  of  the  competition 
of  other  fuels  and  the  possibility  of  more  improved  methods  of  using 
them,  but  it  would  seem  that  with  the  limited  area  and  the  productive 
capacity  of  the  anthracite  measures,  and  the  constantly  increasing 
population  in  the  anthracite-consuming  territory,  the  capacity  of  the 
mmes  to  supply  the  demand  will  be  severely  taxed,  and  ultimately 
this  territory  will  become  more  and  more  limited  as  the  ability  of  the 
produciDg  companies  to  supply  the  increased  demand  is  relatively 
reduced. 

To  iUustrate  the  changed  conditions  in  the  anthracite  trade  during 
the  last  five  years — that  is,  from  1904  to  1908,  inclusive — as  com- 
pared with  tne  five-year  period  from  1894  to  1898,  inclusive,  it  is 
only  necessary  to  mention  that  during  the  latter  five-year  period  the 
averagp  annual  shipments  to  market  amounted  to  61,275,125  tons, 
whfle  m  the  five-year  period  ending  with  1898  the  average  annual 
shipments  were  42,923,555  tons,  indicating  an  increase  in  ten  years 
of  nearly  50  per  cent,  and,  as  was  pointed  out  before,  this  is  in  the 
face  of  not  only  the  competition  of  all  other  fuels,  but  also  the  use 
of  generaUy  improved  methods  of  using  such  fuels. 
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What  the  final  results  of  such  conditions  may*  be  it  is  impossible  to 
foresee,  but  it  would  seem  reasonable  that  with  the  increased  diiii- 
culties  and  cost  of  mining  and  the  constantly  increasing  demand  f<>r 
anthracite  that  the  cost  for  this  commodity  would  correspondin^r 
increase. 

The  monthly  shipments  of  anthracite  coal,  for  1906, 1907,  and  1^«>^ 
were  as  shown  below: 

Monthly  ikipments  o/anthraeiU  coal  1906-1903,  in  long  Unu. 


Honth. 


January.. 
February. 
ICarch.... 
Aprfl 


1906. 


190Z. 


June 

July 

August — 
September. 
October. . . 
November. 


5,4flB,0M 

6,240,M6 

4.712»0W 

4»MS.7aO 

&,797,ie7 

6,235, 614 

488.203 

6,916,583 

3*254,230 

6,994.272 

6,676,018 

6,976,906 

4,981,448 

6.669.024 

6,400.611 

6,796.347 

4,627.888 

6,612.717 

6,384,768 

6,108.065 

6,182,163 

6.743,U2 

4.836,028 

6.343,477 

l«Ik 


4,iu» 

4.:«* 

6.»r 

6,fl^ 
5.7^ 
4.  Ml 
4.5i^ 

6.211 

5AT» 

5.V: 


0f 


66,608,695  ,      67.109,393 


64.661     4 


In  connection  with  the  increase  in  the  general  production  <'f 
anthracite,  it  is  interesting  to  note  the  propK)rtion  of  mcrease  in  the 
domestic  sizes  and  that  m  the  small  or  steam  sizes.  In  1890  th** 
proportion  was  76.9  per  cent  of  sizes  above  pea,  and  23.1  per  cent  if 
pea  coal  and  smaller  sizes.  In  1900  it  was  64.7  and  35.3  per  cent. 
respectively,  and  in  1908,  59.26  and  40.74  per  cent,  respectively 
This  shows  a  most  astonishing  change  in  the  percentages  of  the  sizi^ 
but  it  should  be  borne  in  mind  that  a  considerable  part  of  this  increaH> 
in  smaJl-sized  coal  is  due  to  the  washery  product;  in  1890  tld*- 
amounted  to  only  41,600  tons,  or  0.11  per  cent  of  the  total  shipment>. 
In  1908  it  amounted  to  3,646.250  tons,  or  6.64  per  cent.  If  the 
washeiT  product  be  deducted  rrom  the  total  shipments,  the  results 
are  as  follows: 

Shipments  of  anthracite,  excluding  washery  product,  by  sizes,  1890  and  1908,  in  long  tons 


Ynx. 


81ir«  aboTP  pea. 


Pm  uid  amaUtf. 


1890. 
19l«. 


Quantity. 


28. 154,678 
38.280,708 


pBTOCnt" 


I 


Quantity. 


Total  «h.;> 

ItiL 


76.98 
62.74 


I . 


8.419,181 
22.738,066 


23.02 
37.26 


36,Sr«  \'* 
61.0U    M 


Tills  table  shows  that  with  the  washery  product  eliminated  fn^m 
the  total  shipments,  the  percentage  of  small  sizes  is  very  much  reduce«i 
in  19()8,  while  it  Is  not  materially  affected  in  1S90.  However,  lea\- 
in^  out  of  consideration  the  great  increase  in  washery  coal,  it  is  plainly 
evident  that  the  proportion  of  small  size«3  in  fresh-mined  coal  hn^ 
been  steadily  increasing,  although  there  was  a  small  decrease  in 
1908  as  compared  with  19()7.  As  to  the  causes  for  this  increase^  the 
reader  Ls  referred  to  the  reports  for  1905  and  1906,  in  which  this  sub- 
ject was  discussed  at  some  length. 
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In  the  preceding  discussion  of  shipments  the  coal  from  the  mines  of 
Sullivan  County  has  not  been  considered,  the  reason  therefor  being 
given  in  a  paragraph  at  the  end  of  this  report.  It  should  also  be 
noted  that  the  foregoing  comments  have  dealt  only  with  shipments 
and  have  taken  no  account  of  coal  sold  locally  at  the  mines  or  used  for 
steam  and  heat.  In  the  following  paragraphs  and  tables  Sullivan 
County  is  taken  into  consideration,  and  ako  the  local  trade  and  mine 
consimiption. 

The  production  for  the  year  1908  amounted  to  74,347,102  tons, 
being  a  decrease  of  2,085,319  tons  as  compared  with  1907.  Of  this 
production  65,118,975  tons  (including  453,961  tons  from  Sullivan 
County)  were  shipped  to  market,  1,536,573  tons  were  sold  to  local 
trade,  and  7,691,554  tons  were  used  at  mines  for  steam  heat. 

StatisHca  of  anthracUe  production^  1904^1908. 


Year 


1904 
1906 
1906 
1907 
1906 


Quantity 
(long  tons). 


65,318,490 
60, 339,152 
63,645,010 
76,432,421 
74,347,102 


Value. 


$138,974,020 
141,879,000 
131,917,694 
163,584,066 
158,178,849 


AverasB 

Avefage 

nomber 

price 

of  men 

per  ton. 

em- 

ployed. 

C2.35 

155,861 

2.25 

165,406 

2.30 

162,355 

2.35 

167,234 

2.35 

174,174 

number 
of  days. 


aoo 

218 
196 


200 


In  the  valuation  of  the  product  no  account  has  heretofore  been 
taken  of  the  coal  used  for  steam  and  heat;  but  as  everv  size  and  even 
dust  is  now  a  marketable  product,  it  has  been  thougnt  advisable  to 
give  this  coal  an  arbitrary  value  of  20  cents  per  ton,  which  has  been 
included  in  the  value  of  the  total  product  for  1907  and  1908,  but 
which  does  not  enter  into  the  values  for  previous  years.  The  tables 
following  show  the  production,  shipments,  local  trade,  and  coal  used 
at  mines  by  counties  for  the  year  1907  and  1908: 

AnthraciU  production  in  1907  and  1908^  by  countieSj  in  long  torn. 


County. 


1907. 

Susquehanna 

Lackawanna , 

Luieme , 

Carbon , 

SchuylkUl 

Columbia , 

BuUiyan 

Northumberland , 

Dauphin 

1906. 

SuMuehanna 

Lackawanna 

Luieme 

Carbon 

Schuylkill 

Columbia 

BuUivan 

Northumberland 

Dauphin 


Sold  to 

Shipments. 

local  trade 
and 

emptoyees. 

520,965 

9,623 

17,965,465 

382,730 

24,061,401 

666,902 

2,160,801 

60,085 

15,625,710 

256,264 

931,767 

14,136 

349,391 

6,152 

6,302,642 

100,534 

540,562 

22,455 

67,458,784 

1,516,831 

Used  at 

mines  for 

steam  and 

heat. 


44,608 

1,670,632 
2,681,483 

257,381 
2,081,171 

115,061 
32,155 

696,403 

178,037 


7,456,806 


17.654,782 

24,653,934 

2,066,630 

13,035,526 

911,681 

463,961 

4,600,627 

663,840 

66,118,976 


10,376 
386,684 
600,688 

60,640 
258,286 

16,428 

6,099 

106,067 

23,366 

1,536,573 


35,293 

1,615,802 
2,753,107 

259,180 
2,088,154 

127,630 
31,710 

502,067 

188,712 

7,601,554 


TotaL 


575,081 
19,908,737 
27,329,876 

2,468,217 
17,963,145 

1,060,954 


6,008,660 
741,064 


76,432.421 


434,663 

19,667,268 

27,976,720 

2,376,450 

16,281,966 

1,065,648 

491,710 

5,306,751 

765,918 

74,347,108 
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The  following  table  gives  the  yearly  shipments  of  anthracite  from 
the  earliest  date  to  the  close  of  1908,  divided  according  to  the  three 
trade  r^ons.  These  shipments  include  only  coal  loaded  on  cars 
for  line  or  tide  points,  and  do  not  include  any  coal  sold  locally,  or 
used  at  and  about  the  mines,  nor  the  shipments  from  the  Sullivan 
County  mines: 

^ftniMiZ  thipmenU  from  the  SchuyUaUt  Lehigh^  and  Wyoming  regions^  1820-1908^  in 

long  tons. 


Yew. 


lai. 


IffiS. 
18M. 
1S5. 

1936. 

ven. 

1S8. 

ISO. 

1831. 
1K32. 
U33. 
1S4. 
U35. 

1836. 
1837. 
1838. 
189. 
18«>. 

ISA. 
1842. 
1813. 
1844. 
1845. 

1846. 
1847. 
180. 
1848. 
18fi0. 

1851. 


18B. 
1854. 
1855. 

18S6. 
1857. 
1858. 
I85». 


1861. 


1864. 
1865. 


1867. 
1868. 
1860. 
1870. 


1873. 
1878. 
1874. 
1875. 


fidmylldil  ngfon. 


Quantity. 


1,480 
lil28 
1,567 
6,500 

16,787 
31,360 
47,284 
70,973 
80,064 

81,864 

aoo,27i 

262,071 
226,602 
330,506 

432,045 
530,152 
446,875 
475,077 
400,506 

634,466 
563,273 
710,200 
887,987 
1,131,724 

1,308,500 
1,665,735 
1,733,721 
1,728,500 
1,840,620 

2,328,625 
3,636,835 
2,665,110 
3,191,670 
3,552,043 

3,603,020 
3,373,707 
3,273,245 
3,448,706 
3,740,632 

3,160,747 
3,372,563 
3,911,663 
4,161,070 
4,356,060 

5,787,002 
6,161,671 
5,330,737 
5,775,138 
4,968,167 

6,552,772 
6,604,890 
7,212,601 
6,866,877 
6,281,712 


Peroent- 
age. 


30.70 
16.23 
14.10 
18.60 

34.00 
40.44 
61.00 
71.35 
51.50 

46.20 
57.61 
51.87 
60.19 
.60.54 

63.16 
60.08 
60.40 
58.05 
56.75 

65.07 
52.62 
56.21 
54.45 
56.22 

55.82 
57.79 
56.12 
53.30 
54.80 

52.34 
63.81 
51.30 
53.14 
53.77 

52.91 
50.77 
47.86 
44.16 
44.04 

39.74 
42.86 
40.90 
40.89 
45.14 

45.56 
39.74 
38.52 
41.66 
3a  70 

41.74 
34.03 
33.07 
34.00 
31.87 


Lehigh  region. 


Quantity. 


365 

1,073 
2,240 
5,823 
9,541 
28,383 

31,280 
32,074 
30,232 
25,110 
41,750 

40,966 

70,000 

123,001 

106,244 

131,260 

148,211 
223,902 
213,615 
221,025 
225,313 

143,037 
272,540 
267,793 
377,003 
429,453 

517,116 
633,507 
670,321 
781,556 
690,466 

964,224 
1,072,136 
1,064,309 
1,207,186 
1,284,113 

1,351,970 
1,318,541 
1,380,030 
1,628,311 
1,821,674 

1,738,377 
1,351,054 
1,894,713 
2,054,660 
2,040,913 

2,179,364 
2,502,054 
2,502,582 
1,949,673 
3,239,374 

2,235,707 
3,873,339 
3,705,506 
3,773,836 
2,834,605 


Peroent- 
age. 


60.21 
83.77 
85.90 
81.40 

65.10 
50.56 
39.00 
22.40 
23.90 

23.17 
19.27 
25.22 
28.21 
23.41 

21.66 
25.75 
28.92 
27.01 
26.07 

14.90 
24.50 
21.19 
23.12 
21.33 

22.07 
21.96 
21.70 
24.10 
2a  56 

21.68 
21.47 
20.29 
20.13 
19.43 

19.52 
19.84 
20.18 
20.86 
21.40 

21.85 
17.17 
19.80 
20.19 
21.14 

17.15 
19.27 
18.13 
14.06 
20.02 

14.24 
19.70 
17.46 
18.73 
14.38 


Wyoming  region. 


Quantity. 


7,000 
43,000 

54,000 
84,000 
111,777 
43,700 
90,000 

103,861 
115,387 
78,207 
122,300 
148,470 

192,270 
262,500 
285,605 
365,911 
451,836 

518,389 
583,067 
685,196 
732,910 
827,823 

1,156,167 
1,284,500 
1,475,732 
1,603,478 
1,771,511 

1,972,581 
1,952,603 
2,186,094 
2,731,236 
2,941,817 

3,055,140 
3,145,770 
3,750,610 
3,960,836 
3,254,519 

4,736,616 
5,325,000 
5,968,146 
6,141,309 
7,974,660 

6,911,242 
9, 101,549 

10,300,755 
9,504,408 

10,606,155 


Peroent- 
age. 


6.25 
24.60 

30.54 
23.12 
22.91 
11.60 
16.05 

15.18 
13.27 
10.60 
14.94 
17.18 

20.03 
22.79 
22.60 
22.43 
22.45 

22.11 
20.23 
22.18 
22.60 
24.64 

25.98 
25.72 
28.41 
26.73 
26.80 

28.47 
29.39 
31.96 
34.96 
34.56 

38.41 
39.97 
39.30 
38.92 
33.72 

37.29 
40.99 
43.25 
44.28 
49.28 

44.02 
46.27 
48.57 
47.18 
53.75 


Total. 


Quantity. 


365 

1,073 

3,720 

6,951 

11,106 

34,803 

48,047 

63,434 

77,516 

112,083 

174,734 

176,830 
363,271 
487,749 
376,636 
560,758 

684,117 
880,441 
738,607 
818,402 
864,379 

050,773 
1,106,412 
1,263,508 
1,630,850 
2,013,013 

2,344,005 
2,882,300 
3,060,238 
3,242,966 
3,358,899 

4,448,916 
4,993,471 
5,195,151 
6,002,334 
6,606,567 

6,927,580 
6,644,941 
6,839,369 
7,806,255 
8,513,123 

7,954,264 
7,869,407 
9,566,006 
10,177,475 
9,652,391 

12,703,882 
12,968,725 
13,801,465 
13,866,180 
16,182,191 

15,699,721 
19,669,778 
21,227,952 
20,145,121 
19,712,472 
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Annual  Mpm/enU  from  the  SehuylkUl,  Lehigh,  and  Wyoming  regiom,  1820-1908,  in 

long  tone — Continued. 


Year. 


1876... 
1877... 
1878... 
1879... 
1880... 

1881... 
1882... 
1883... 
1884... 
1885... 

1886... 
1887... 
1888... 
1889... 
1890... 

1891... 
1892... 
1893... 
1894... 
1895... 

1896... 
1897... 
1896... 
1899... 
1900... 

1901... 
1902... 
1903... 
1904... 
1905... 

1906... 
1907... 
1906... 


SdiuyllEill  legioii. 


Quantity. 


6,221,834 
8,195,042 
6,282,226 
8,960,829 
7,554,742 

9,253,958 
9,450,288 
10,074,726 
9,478,314 
9,488,426 

9,381,407 
10,609,028 
10,654,116 
10,488,185 
10,867,822 

12,741,258 
12,626,784 
12,357,444 
12,035,005 
14,260,932 

13,097,671 
12,181,061 
12,078,875 
14,199,009 
13,502,732 

16,019,591 
8,471,391 
16,474,790 
16,379,293 
17,703,099 

16,011,285 
20,141,288 
18,006,464 


522,660,568 


Feroent- 
age. 


33.63 
39.35 
35.68 
34.28 
32.23 

32.46 
32.48 
31.69 
30.85 
30.01 

29.19 
30.63 
27.93 
29.28 
29.68 

31.50 
3a  14 

28.68 
29.08 
3a  68 

3a  34 
29,26 
28.83 
29.79 
29.94 

29.92 
27.15 
27.75 
28.49 
28.83 

28.75 
30.01 
27.85 


32.21 


Lehic^  regkm. 


Quantity. 


3,854,919 
4,332,760 
3,237,449 
4,895,567 
4,463,221 

6,294,676 
5,689,437 
6,113,809 
5,562,226 
5,896,634 

5,723,129 
4,347,061 
5,639,236 
6,294,073 
6,320,658 

6,381,838 
6,451,076 
6,892,352 
6,705,434 
7,298,124 

6,490,441 
6,249,540 
6,253,*100 
6.887,909 
6,918,627 

7,211,974 
3,470,736 
7,164,783 
7,107,220 
7,849,205 

7,046,617 
8,329,653 
7,786,255 


257,323,287 


Poicent- 
age. 


2a  84 
20.80 
18.40 
17.58 
10.05 

18.58 
19.64 
19.23 
lail 
18.65 

17.89 
12.55 
14.78 
17.57 
17.28 

15i78 
15.40 
15i99 
ia20 
15169 

l&OS 
l&OO 
14.92 
14.45 
15l33 

13.45 
11.12 
12.07 
12.36 
12.78 

12.65 
12.41 
12.04 


15.86 


Wyoming  region. 


Quantity. 


8^424,158 

8,300,377 

8,085,587 

12,586,298 

11,419,279 

13,951,383 
13,971,371 
15,604,492 
15.677,758 
16,236,470 

17,031,826 
19,684,929 
21,852,366 
19,036,835 
19,417,979 

21,325.240 
22,815,480 
23,830,741 
22,650,761 
24,943,421 

23,589,473 
23,207,263 
23,567,767 
26,578,286 
24,686,125 

30,337,036 
19,258,763 
35,723,258 
34,006,009 
35,857,897 

32,640,693 
38,638,452 
38,872,295 


842,536,860 


Peroent- 
age. 


45.53 
39.85 
45.92 
48.14 
48.72 

48.96 
47.96 
49.06 
51.04 
51.34 

52.82 
56.82 
57.29 
53,15 
53.04 

52.72 
54.46 
5&33 
54.72 
56.63 

54.63 
5&74 
56.25 
5&76 
54.73 

56.63 
61.73 
6a  18 
59.15 
58.39 

58.60 
57.58 
60.11 


TotaL 


Quantity. 


18,501,011 
20,828,179 
17,605,262 
36,142,669 
23,437,242 

28,500,017 
29,120,096 
31,793,027 
30,718,293 
31,623,530 

32,136.362 
34,641,018 
38,145,718 
35,817.003 
36,615,459 

40,448,336 
41.893,340 
43,069,537 
41,391,200 
46,511,477 

43,177,485 
41,637.864 
41,899,751 
^,665,204 
45,107,484 

53,568,601 
31,200.890 
59,362.831 
57,492.522 
61,410,201 

55,698,505 
67,109,393 
64,665,014 


51.93     1.622,^0,715 


A  tabular  arrangement  of  the  various  sections  of  the  anthracite 
fields  is  given  below,  and  a  list  of  the  railroads  entering  the  territory. 

AnthraeUe  coalfields,  by  field,  local  district,  and  trade  region. 


Coal  field  or  basin. 

Local  district. 

Trade  region. 

rCarbondale 

^Tt^nton 

Nortliem 

Plttston 

Wyoming. 

WUkes-Barre 

Plymouth 

Kmgston 

Grwn  Mountain 

Black  Creek 

Eastern  middle 

Hazleton 

>I/ehlch. 

Beaver  Meadow 

Panther  Creek 

East  SchuyUdll ^ 

Southern 

West  Schuylkill 

Lorberry 

Lykens  valley 

Schuylkill. 

East  Mahonoy ' 

Western  middle 

West  Mahonoy 
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The  above-named  fields  comprise  an  area  of  somewhat  more  than 
480  square  miles  and  are  located  in  the  eastern-middle  part  of  the 
State,  in  the  counties  of  Carbon,  Columbia,  Lackawanna,  Luzerne, 
Northumberland,  Schuylkill,  and  Susquehanna,  and  are  classed  under 
three  general  divisions,  viz,  Wyoming,  Lehigh,  and  Schuylkill  regions. 
Geologically  they  are  divided  into  Selds  or  basins,  which  are  again 
subdivided  into  districts. 

The  Bemice  field,  in  Sullivan  County,  is  not  included  in  any  of 
these  regions.  The  classification  of  the  product  of  this  field  is  a 
matter  ot  much  contention.  The  fracture  of  the  coal  and  some  of  its 
physical  characteristics  are  more  like  some  bituminous  or  semi- 
anthracite  coals  than  strict  anthracite,  but  on  account  of  its  high 
percentage  of  fixed  carbon  and  low  percentage  of  moisture  it  is  classed 
as  anthracite  by  the  Second  Pennsylvania  Geological  Survey,  and 
the  product  is  so  included  in  this  report. 

Tne  tonnage  from  this  field  is  not  included  in  the  shipments  by, 
regions  nor  in  the  division  according  to  sizes. 

The  above  territory  is  reached  by  ten  so-called  initial  railroads,  as 
follows: 

Philadelphia  and  Reading  Railway  Company. 

Lehigh  Valley  Railroad  Company. 

Centnd  Railroad  of  New  Jer»ev. 

Delaware,  Lackawanna  and  Western  Railroad  Company. 

Delaware  and  Hudson  Company's  Railroad. 

Pennsvlvania  Railroad  Company. 

Erie  Railroad  Company. 

New  York,  Ontario  and  Western  Railroad  Company. 

Delaware,  Susquehanna  and  Schuylkill  Railroad  Company  .a 

New  York,  Susquehanna  and  Western  Railroad  Company,  b 

PENNSYLVANIA  BrTUMINOUS   COAL. 

Total  production  in  1908,  117,179,527  short  tons;  spot  value 
$118,816,303. 

The  decrease  in  the  production  of  bituminous  coal  in  Pennsylva- 
nia in  1908,  compared  with  1907,  was  more  than  the  total  produc- 
tion of  any  other  States  except  Illinois  and  West  Virginia.  It  was 
more  than  the  total  production  of  bituminous  coal  in  Pennsylvania 
in  1887,  and  more  than  the  entire  production  of  the  United  States 
in  1869,  y^et  to  such  an  extent  has  the  coal-mining  industry  grown 
that  notwithstanding  this  decrease,  the  total  production  of  rennsyl- 
vania  in  1908  was  nearly  as  much  as  it  was  in  1905.  It  exceeded  the 
production  of  Pennsvlvania  alone  in  any  year  prior  to  that  date, 
and  was  more  than  the  total  production  of  coal  in  the  United  States 
in  every  year  but  one  prior  to  1887. 

Compared  with  1907,  when  the  bituminous  coal  production  of 
Pennsylvania  amoimted  to  150,143,177  short  tons,  valued  at  $155,- 
654,026,  the  output  in  1908  showed  a  decrease  of  32,963,650  short 
tons,  or  21.95  per  cent  in  quantity,  and  of  $36,847,723,  or  23.67  per 
cent  in  value.  The  average  price  per  ton  decreased  from  $1.04  to 
$1.01. 

The  greatest  losses  in  1908  were  shown  in  Fayette  and  Westmore- 
land counties,  which  constitute  the  Connellsville  coke-producing 
region,  and  illustrate  the  influence  exerted  on  the  coal-minmg  indus- 

a  Part  of  Lehi^  Valley  system.  b  Part  ol  Erie  system. 
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try  by  the  depression  in  the  iron-making  trade.  The  production  of 
Fayette  County  decreased  33  per  cent,  from  29,260,622  short  tons 
to  19,474,417  short  tons,  a  loss  of  9,786,205  tons.  Westmoreland 
County's  production  decreased  7,417,429  short  tons,  or  something 
over  25  per  cent,  from  28,916,721  short  tons  to  21,499,292  short 
tons.  The  total  decrease  in  the  quantity  of  coal  made  into  coke 
was  13,951,198  short  tons,  or  40  per  cent,  from  35,152,189  short 
tons  to  21,200,991  short  tons.  Every  coimty  but  one  (Beaver)  re- 
corded a  decreased  output  in  1908  as  compared  with  1907.  Alle- 
fheny  County,  in  which  the  iron-making  city  of  Pittsburg  is  situated, 
ad  a  decreased  output  of  over  4,000,000  tons;  Washington  County, 
which  also  contributes  to  the  Pittsburg  trade,  decreased  over  2,400,000 
tons,  and  Cambria  County,  in  which  the  iron  and  steel  cit]^  of  Johns- 
town is  situated,  decreased  over  2,200,000  tons.^  The  official  returns 
to  the  Greological  Survey  bore  out  the  prediction  made  in  the  pre- 
liminary statement  issued  January  13,  which  was  to  the  effect  that 
the  bituminous  coal  production  of  Pennsylvania  in  1908  woidd  show 
a  decrease  of  from  20  to  25  per  cent  over  that  of  the  preceding  year. 
The  actual  percentage  of  decrease  was  21.95. 

In  the  production  of  bituminous  coal  alone  Pennsylvania  far  out- 
ranks the  other  coal-producing  States,  the  output  in  1908  having 
been  nearly  two  and  one-half  times  that  of  Illinois,  which  ranks 
second,  and  having  exceeded  the  combined  production  of  Illinois, 
West  Virginia,  and  Ohio,  whose  aggregate  output  in  1908  amoimted 
to  115,828,172  short  tons. 

In  the  report  for  1907  comment  was  made  on  the  unprecedented 
shortage  of  miners  as  well  as^  the  scarcity  of  transportation  facilities 
which  prevailed  in  the  bituminous-coal  districts  of  Pennsylvania  dur- 
ing that  year.  The  supply  of  railway  cars  was  not  appreciably  in- 
creased in  1908,  but  the  number  sufficed  for  the  decreased  tonnage 
produced,  while  as  far  as  the  labor  supply  was  concerned,  an  entirely 
different  condition,  was  shown  in  the  statistics  of  1908  as  compared 
with  1907.  Notwithstanding  the  decrease  of  nearly  33,000,000  tons 
in  the  production  of  the  State,  the  number  of  men  employed  in  the 
bituminous  coal  mines  increased  from  163,295  in  1907,  to  165,961  in 
1908,  indicating  that  in  Pennsylvania,  as  in  other  coal-producing 
States,  the  slack  demand  for  labor  in  other  lines  of  industry  produced 
a  surplus  of  labor  in  the  coal  mines.  The  average  number  of  work- 
ing days  decreased  from  255  in  1907  to  201  in  1908.  The  avera^ 
number  of  days  worked  in  1908  was  less  than  in  any  year  since  the 
panic  times  or  1893  and  1894.  The  average  annual  production  per 
man  in  1908  was  706  short  tons,  against  919.5  in  1907  and  850.1  in 
1906.  The  average  daily  production  of  each  man  decreased  from 
3.68  tons  in  1906  to  3.61  tons  in  1907  and  3.51  tons  in  1908.  In 
two  particulars  the  bituminous  coal-mining  industry  of  Pennsylva- 
nia snowed  an  increasing  tendency.  This  was  in  the  number  of  min- 
ing machines  employed  and  in  the  percentage  of  machine-mined  coal 
to  the  total  production.  In  1908  there  were  5,103  undercutting 
machines  in  use  against  4,940  in  1907,  and  although  the  quantity^ 
coal  mined  by  machines  decreased  from  60,771,157  short  tons  to 
52,447,809  short  tons,  the  percentage  of  machine-mined  coal  to  the 
total  increased  from  40.48  to  44.76.  Of  the  5,103  machines  in  use 
in  1908  in  the  bituminous  mines  of  Pennsylvania  3,427  were  pick 
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machines,  1,607  were  chain-breast,  and  8  long-wall.  There  were  also 
9  pick  and  52  chain  shearing  machines  in  use. 

The  majority  of  the  bituminous  coal  mines  of  Pennsylvania  are 
operated  on  tne  eight-hour  basis.  Out  of  a  total  of  165,961  men 
employed  in  1908,  99,406,  distributed  among  764  mines,  worked 
eijgnt  nours;  24,828  men  employed  in  241  different  mines  worked 
nine  hours,  and  38,125  men  employed  in  197  mines  worked  ten  hours. 

Elxcept  for  a  suspension  or  operations  which  lasted  practically 
throughout  the  month  of  April,  pending  an  adjustment  of  the  wage 
scale,  there  were  no  strikes  nor  lockout  of  sumcient  importance  to 
affect  the  trade  as  a  whole.  Moreover,  only  about  11  per  cent,  or  a 
total  of  18,780  men,  responded  to  the  call  for  a  suspension  of  opera- 
tions, and  the  average  time  lost  by  these  men  was  twenty  days. 
The  quantity  of  bituminous  coal  washed  during  1908,  in  rennsyl- 
vania,  was  3,561,222  short  tons,  yielding  3,254,661  tons  of  cleaned 
coal  and  306,561  tons  of  refuse. 

The  casualty  record  of  the  bituminous  mines  of  Pennsylvania,  as 
reported  by  mr.  James  E.  Roderick,  chief  of  the  department  of  mines 
at  Harrisburg,  shows  a  decided  improvement  over  the  dark  record 
of  the  preceoing  year,  but  when  compared  with  1906,  the  showing 
made  in  1908  is  still  unfavorable.  There  was  no  recurrence  in  1908 
of  the  numerous  disastrous  explosions  which  had  shocked  humanity 
the  previous  year,  but  the  death  roll  footed  up  to  a  total  of  572  lives 
lost,  which  was  234  less  than  in  1907,  but  95  more  than  in  1906,  when 
the  production  exceeded  by  12,000,000  tons,  or  more  than  10  per 
cent,  the  output  of  1908.  The  death  rate  per  1,000  men  em- 
ployed in  1908  was  3.45,  against  4.94  in  1907,  and  3.14  in  1906,  and 
the  number  of  tons  of  coal  mined  for  each  life  lost  in  1908  was 
204,859,  agamst  186,281  in  1907,  and  271,055  in  1906.  As  is  usu- 
ally the  case,  most  of  the  deaths  resulted  from  falls  of  roof  in  rooms 
and  faUs  of  rock  or  coal  in  gangways.  In  1908,  263,  or  46  per  cent, 
of  the  total  niunber  of  deaths  were  due  to  tms  cause,  and  in  the 
majority  of  cases  the  accidents  were  preventable.  In  addition  to 
the  lives  lost,  557  men  were  injured  from  this  same  cause.  Gas 
explosions  were  responsible  for  162  deaths  and  for  the  injuries  to 
20  men.  Seventy-five  miners  were  killed  and  266  injured  oy  being 
cni^ed  by  mine  cars.  Shaft  accidents  were  responsible  for  10  deaths 
and  1  injury,  and  powder  explosions  for  1  death  and  21  injuries. 
Thirty-mne  deaths  and  111  injuries  in  the  mines  were  attributed  to 
other  causes,  while  22  men  were  killed  and  43  injured  outside  the 
mines  through  various  causes.  Of  the  572  men  killed,  291  were  mar- 
ried, and  the  number  of  children  left  fatherless  was  675. 
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The  statistics  of  production,  by  counties,  with  the  distribution  of 
the  product  for  consumption  in  1907  and  1908  are  shown  in  the  fol- 
lowing table : 

Bituminous  coal  production  of  Pennsylvania  in  1907  and  1908,  by  counties^  in  short  tons. 


County. 


Allegheny 

Armstrong 

Beaver 

Bedford 

Blair 

Butler 

Cambria 

Center 

Clarion 

Clearfield 

Elk 

Fayette 

Huntingdon 

Indiana 

Jefferson 

Lawrence 

Mercer 

Somerset 

Tioga 

Washington 

Westmoreland.. 

other  counties  o 
and  small 
mines 


Sold  to 

Used  at 

Loaded 

local 

mines 

at  mines 

trade 

for 

for  ship- 

and used 

steam 

ment. 

by  em- 

and 

ployees. 

heat. 

17,686.649 

336,922 

292,165 

3,230,135 

75,925 

114,018 

71,200 

37,025 

1,350 

721,242 

9,718 

11,974 

303,011 

2,273 

6,801 

878,710 

11,462 

12,657 

14,244,241 

276,382 

320,933 

1,239,450 

6,116 

3,830 

1,040,176 

11,051 

27, 140 

7,393,066 

117,242 

166,680 

1,312,169 

34,370 

23,293 

7,243,648 

321,578 

553,786 

676,327 

7,519 

11,363 

7,132,241 

42,361 

150, 147 

4,536,052 

28,944 

112,966 

183,646 

22,983 

14,069 

909,496 

7,918 

37,876 

7,407,835 

46,676 

207,806 

1,096,637 

40,925 

8,791 

13,741,410 

96,840 

342,204 

18.341,804 

332,461 

613,200 

530,628 

74,441 

7,214 

110,009,673 

1,941,132 

3,040,183 

Made 
into 
coke. 


9,924 


224,379 
91,134 


1,520.324 
6,987 


357,723 

58,009 

21,141,710 

26,395 

311,249 

1,286,435 


107,391 


355,273 
9,629,256 


26,000 


Total 
quantity. 


18,315,736 

3,430,002 

109,575 

967,313 

493,219 

902,729 

16,361,880 

1,256,383 

1,078,367 

8,034,711 

1,427,841 

29,260,622 

721,604 

7,635,998 

6,964,397 

220,718 

955,290 

7,769,708 

1,146,363 

14,535,727 

28,916,721 


Total 
value. 


$20,110,460 

3,428,258 

140,613 

WV,  cmO 

506,856 

958,051 

17,230,193 

1,151,866 

1,100,433 

7,887,283 

1.442,096 

30,321,657 

796, 115 

.7.231,684 

5,712,676 

294,786 

1,041,137 

8,579,132 

1,768,394 

15,612,757 

28,618,176 


638,283  727,675 


150,143,177  166,664,026 


Aver-  ^^- 
jgi    num- 

^. '  days 


$1.10 
1.00 
1.28 
1.03 
1.03 
1.06 
LOS 

.92 
1.02 

.96 
1.01 
1.04 
LU 

.95 

.96 
L34 
L09 
1.10 
1.64 
1.07 


1.20 


L04 


Aver- 
se 
num- 
ber of 
em- 

acUve.    P»®y- 


250 
246 
246 
236 
285 
256 
260 
226 
224 
229 
251 
270 
268 
251 
251 
271 
269 
263 
241 
246 
266 


I 


21,065 

6,125 

186 

1,430 


1,380 

20,761 

1,738 

1,913 

10.890 

2.003 

22,909 

1.061 

9,744 

6,894 

386 

1,487 

9,836 

2,178 

16,083 

26,676 


252 


I 


871 


265  .163,205 


10O8. 


Allegheny 

Armstrong 

BcAver 

Bcxlford 

Blair 

Butler 

Cambria 

Center 

Clarion 

Clearfield 

Klk 

Fayette 

Huntingdon.... 

Indiana 

Jefferson 

Lawrence 

Mercer 

Somerset 

Tioga 

Washington 

Westmoreland.. 

other  counties  6 
and  small 
mines 


13,551,805 

302,056 

229,982 

2,611,071 

80,149 

86,266 

142,605 

77,682 

2,424 

412,023 

5,050 

9,559 

258,249 

2,621 

6,957 

772,343 

13,838 

16,281 

12,3.')4.638 

209,275 

320,313 

1,058,824 

24,562 

2,998 

937,310 

10,845 

24,630 

5,783,688 

79,552 

164,355 

1,050,095 

32,168 

22,029 

6,798,619 

266,951 

487,870 

528,095 

10,724 

12,851 

6.441,351 

28,587 

175. 120 

3,767,418 

33,742 

108,257 

117,808 

13,637 

11,194 

681,421 

4,977 

37,760 

7, 150, 123 

53,878 

198, 101 

643,285 

31,182 

7,632 

11,309,761 

96,202 

313,387 

15,555,657 

330,457 

572,766 

433,818 

93,157 

7,606 

91,360,007 

1,801,292 

2,817,237 

84,382 
48,340 


1,264,082 


219,939 

42,917 

12,920,977 

46,424 

196, 121 

943,896 


2,843 


396,057 
5,040,413 


14,083,843 

2,777,486 

222,711 

511,014 

316,167 

802,462 

14,138,306 

1,066,384 

972,785 

6,247,634 

1,147,209 

19,474,417 

566,094 

6.843,179 

4,853,313 

142,639 

724,158 

7,404,945 

682,099 

12,118,007 

21,499,292 


534,481 


$14,843,665 

2,736,642 

261,637 

519,219 

337,871 

806,206 

14,792,377 

1,021,227 

967,940 

6,049,552 

1,265,206 

19,707,839 

670,526 

6,359,687 

4,695.603 

168,371 

763, 471 

7,848.656 

1,022,913 

12,470,171 

20,915,077 


$1.05 

.  Wl 

L17 

1.02 

1.07 

LOl 

1.05 

.94 

LOO 

.97 

L17 

LOl 

L12 

.93 

.97 

1.18 

1.05 

1.06 

1.50 

1.03 

.97 


I 


500,647  I  1.11 


117,179,627,118,816,303  I  LOl 


189 

22,384 

188 

4,652 

211 

300 

146 

1.009 

180 

654 

207 

1,339 

213 

22,804 

187 

1,757 

190 

1.882 

171 

11.376 

201 

2.056 

214 

19.866 

196 

1.2&4 

200 

10.311 

170 

6,202 

126 

355 

201 

L40K 

236 

10,244 

133 

2,050 

196 

17,354 

214 

26.041 

229  I        744 


201    1G5.961 


a  Bradford.  Cameron,  Clinton,  Oreene,  Lyoomlng,  and  McKean. 
ft  Bradford,  Clinton,  Oreene,  and  Lyoomiing. 

The  statistics  of  production,  by  counties,  during  the  last  five  years, 
with  the  increases  and  decreases  in  1908  as  compared  with  1907,  are 
shown  in  the  following  table: 


n  ghorl  Umt. 

CoontT. 

1W4. 

,». 

im 

■»,. 

■„. 

iDcrctuv 

(+ )  or  de- 

1Z,»I,»1 

07,923 
MO,  850 
2M,ft33 
W7,31D 
10,8*6,560 

S,7«;S70 

3<i,B6r 

1,129,231 
l»,23l.011 

••ii 

re:  837 

.,;i!:!S 
_.,S:g 

■!;S:| 
u,S:i 

944,367 

fisojsa 

S:i60;i96 

44;42S 

MZ.64g 
e, 674, 191 

,..S:S 

27.073,*» 
<•  125, 939 

902:729 
1«,  361, 880 
1,256.383 

■■iiS 

29:2601622 

7,63S,9BR 

"■^■.^^ 
S1:bS6 
965,290 

o'lOfisiS 

i 

i2,«a< 

'1 

1,2« 
24, 2M 

£H 

3; 
6,d 

10,60! 
22,  OKI 

314 

7W 
E«9 

306 

337 

Bsa 

039 

OSS 

964 

oai 

726 

'i 

H.iat 

19|47' 
721 

486 

162 
608 

634 

209 

639 

009 
203 
263 

^    li?'^ 

-        178,052 

F>T«te 

:  •'^:^ 

WKhlnCloD.    

-     2,417,720 

97,BM,a87 
tM,US,21B 

118, «; 

837 
M7 

129,2(0,206 
1130,290,661 

160.143,177 
1166,864,026 

llSJH 

627 
303 

Touu  value 

-nc,  847, 733 

'  InctudH  pTDduotlon  of  Bradford  Cbim 

The  statistics  of  the  early  production  of  bituminous  coal  in  Penn- 
sylvania, particularly  as  compared  with  the  anthracite  records,  are 
sadly  wanting.  The  United  States  census  of  1840  shows  a  production 
of  bituminous  coal  in  the  State,  which  amounted  to  464,826  short  tons. 
The  census  of  1860  reports  a  production  of  2,690,786  short  tons;  that 
of  1870  shows  a  production  of  7,798,518  short  tons.  The  production 
for  the  intervemng  years,  as  shown  on  the  table  following,  has  been 
estimated  from  the  best  information  obtainable.  Since  1871  the 
records  are  official.  The  total  production  of  bituminous  coal,  as 
shown  in  the  above-mentioned  taolo,  has  amounted  to  1,963,248,780 
short  tons.  The  anthracite  production  from  1814  to  the  close  of  1908 
has  amounted  to  2,014,779,075  short  tons,  showing  that  the  total 
production  for  the  State  has  been  nearly  evenly  divided  between  an- 
thracite and  bituminous  coal. 
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Mr.  Campbell  places  the  quantity  of  coal  originally  in  the  anthracite 
fields  of  Pennsylvania  at  21,000,000,000  short  tons,  and  in  the  bitumi- 
nous fields  at  112,574,000,000  short  tons.  Under  the  conditions  in 
which  mining  in  the  anthracite  region  was  carried  on  in  former  years, 
it  was  estimated  that  for  every  ton  of  coal  mined  and  marketed 
li  tons  approximately^  were  either  wasted  or  left  in  the  ground  as 
pillars  for  the  protection  of  the  workings,  so  that  the  actual  yield 
of  the  beds  was  only  about  40  per  cent  of  the  contents.  This  per- 
centage of  waste  has  been  materially  reduced  by  the  modem  methods 
of  mining,  but  it  is  probable  that  the  exhaustion  to  the  close  of 
1908  has  actually  doubled  the  production,  or,  say,  4,030,000,000 
short  tons.  This  would  leave  still  in  the  ground  approximately 
16,970,000,000  tons,  which  would  be  capable  of  producing,  at  the 
rate  of  1  ton  of  coal  lost  for  each  ton  mmed,  8,485,000,000  tons,  or 
approximately  102  times  the  quantity  of  anthracite  produced  in  1908. 
Ii  all  of  the  coal  were  to  be  recovered  the  supply  would  last  204 
years  at  the  rate  of  production  in  1908.  The  quantity  of  anthracite 
which  would  actually  be  produced  would  probably  lie  somewhere 
between  half  the  remaining  supply  and  the  total. 

Estimating  for  the  bituminous  production  1  ton  of  coal  lost  for 
every  2  tons  mined,  the  exhaustion  to  the  close  of  1908  has  been 
2,945,000,000  tons,  which  would  leave  still  in  the  ground  more  than 
109,000,000,000  short  tons— about  930  times  the  production  of  1908— 
or,  in  other  words,  if  the  exhaustion  is  one  and  one-half  times  the 

Production  of  bituminous  coal  in  Pennsylvania,  at  the  rate  of  pro- 
uction  in  1908  the  supply  would  last  approximately  620  years. 

PHILIPPINE  ISLANDS.^ 

In  1906  and  the  early  part  of  1907  rather  vigorous  exploration 
work  was  being  carried  on  in  no  less  than  five  coal  fields.  At  the 
present  time  this  activity  has  become  confined  to  the  narrow  limits 
of  one  island,  Batan,  on  the  east  coast  of  Albay,  Luzon.  At  this 
locality  is  foimd  the  coal  mine  of  the  United  States  Army  on  the  west 
and  on  the  east  the  Batan  Coal  Company's  property.  The  former 
is  producing  80  tons  per  day,  the  latter  50  tons. 

There  is  a  marked  difference  in  the  coals  of  the  two  fields,  the  coal 
of  the  army  mine  on  the  west  end  bein^  somewhat  better,  but  more 
difficult  to  mine,  while  on  the  east  end  it  is  just  the  reverse.  Devel- 
opment work  has  corroborated  the  prediction  made  in  1905  that  there 
would  be  found  to  be  no  inconsiderable  faulting  on  the  west  end  of  the 
island.  This  mav  seriously  embarrass  the  operations  there.  At  any 
rate^  it  will  call  for  the  most  experienced  engineering  and  managing 
ability.  As  this  work  is  a  matter  entirely  separate  from  any  civil  or 
private  enterprise,  the  writer  does  not  feel  called  upon  to  discuss  the 
situation  furtner. 

An  important  feature  in  the  growth  of  coal  mining  in  the  islands  is 
the  coaling  of  the  U.  S.  Army  transport  Dix  for  her  trip  to  Seattle. 
During  the  last  year  the  inter-island  transport  Wright  has  been  using 
this  coal  with  good  results,  but  the  Diz,  oy  taking  on  2,500  tons  in 
April,  1909,  marked  the  first  use  of  Philippme  coal  on  a  trans-Pacific 
steamer. 


a  From  advance  sheets  of  a  report  on  the  nonmetalUc  minerals  of  the  PhlUppineB,  by  Wan«D  D.  fimitht 
Ph.  D.,  chief  of  the  division  of  mines,  Buraau  of  Science,  ManUa. 
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The  Batan  Coal  Company's  mine  is  the  first  one  since  the  American 
occupation  to  furnish  coal  to  the  general  market,  and  the  first  success- 
ful coal  property  in  the  whole  history  of  these  islands.  This  mine 
was  visited  m  March,  1909,  by  Mr.  H.  6.  Ferguson,  geologist  of  this 
bureau,  to  whom  Mr.  Daniels,  the  superintendent,  kindly  furnished 
the  information  as  given  in  this  paper. 

For  fear  that  the  chaise  may  be  made  that  the  Gk)vemment  is 
advertising  private  properties,  the  writer  desires  to  state  that  this 
company  is  the  only  private  concern  operating,  and,  therefore,  it  can 
not  De  Mnefited  at  the  expense  of  any  other.  In  the  second  place,  no 
guaranty  is  given  as  to  the  future  welfare  of  the  propertv  merely  by 
stating  what  has  been  done,  nor  is  there  any  official  indorsement  of 
the  methods  employed.  The  writer  believes,  in  the  third  place,  in 
encouraging  an  infant  industij  in  every  Intimate  way,  ana  that  its 
interests  are  subserved  by  giving  these  tacts  at  this  stage  of  the 
mining  industry.  The  facts  ^ven  are  of  vital  importance  to  the 
prospective  investor  and  to  the  mining  engineer  who  may  be  sent 
out  to  open  up  new  properties. 

This  mine  is  located  within  a  few  hundred  feet  of  the  barrio  of 
Batan,  on  the  island'  of  the  same  name.  It  is  approximately  700 
feet  from  the  sea.  The  outside  plant  in  March,  1909,  consisted  of 
one  30-horsepower  Sedgwood  double-drum  hoisting  engine  and  boiler. 
The  cars  are  hoisted  from  the  tunnel  and  run  down  by  gravity  on  a 
small  track  to  the  sea,  where  the  coal  is  loaded  into  lighters  in  which 
it  is  conveyed  out  to  deep  water  beyond  the  reef  to  the  ship's  side. 
A  new  wharf,  300  feet  long  with  33  feet  of  water  at  low  tide  along- 
side, is  nearly  completed.  A  stock  pile  will  be  placed  1,000  feet  from 
the  wharf  end  and  will  be  located  at  about  2,000  feet  from  the  tunnel. 
Two  small  steam  locomotives  are  used  now. 

Coming  now  to  the  undei^ound  work,  the  coal  seam  varies  from 
5  feet  6  mches  to  5  feet  9  inches  with  3  to  5  inches  of  clay  parting, 
18  inches  from  the  roof,  and  dips  13^  N.  The  roof  is  a  hara,  sanchr 
clay,  and  stands  remarkably  well,  with  only  a  slight  tendency  to  slab 
off  in  the  first  2  feet. 

There  are  two  adits  and  three  air  shafts.  The  system  adopted  is 
the  room  and  pillar,  with  the  rooms  running  up  the  dip  15  feet  wide 
and  300  to  400  feet  long,  with  50-foot  pillars.  The  coal  is  sometimes 
worked  50  feet  beyond  the  timbering.  The  west  gallery  is  800  feet 
long  and  the  main  tunnel  650  feet. 

Wire  haulage  is  used  in  the  main  tunnel,  but  cars  are  pushed  by 
hand  in  the  rooms.     Rails  are  soon  to  be  laid  up  to  the  working  face. 

The  coal  is  easily  broken  from  the  face  bv  working  up  the  dip. 
Coal-cutting  machmes  are  not  required.  The  coal  breaks  evenly 
from  the  clay.  It  possesses  a  good  cleat.  ^  All  sorting  is  done  under- 
ground. Only  Japanese  pickers  were  originally  usedyTbut  the  natives 
nave  been  trained  and  have  been  found  entirely  satisfactory.  They 
win  from  5  to  7  tons  per  day.  Japanese  are  now  used  mainly  for 
timbering  and  advancing  main  tunnels. 

The  fouowing  is  the  daily  scale  of  wages: 

Scale  of  wages  of  coal  miners,  Philippine  Islands. 

laMneee  foremen.- ^2. 50 

Filipino  pickerB 1. 20 
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Soince  laboran 80 
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There  was  some  diJQiculty  with  the  labor  at  first,  but  now  there  is 
none.  The  Filipino  laborers  are  all  Bicols  from  the  suitoimding 
country.    They  nave  proved  steady  workers. 

Narra  has  been  found  to  be  the  most  satisfactory  timber  available. 

Preliminary  work  was  begun  in  October.  1906,  m  this  mine.  The 
first  shipment  of  coal  was  77  tons  in  the  bunkers  of  the  San  Juan. 
The  production  to  date  amounts  to  15,000  tons,  approximately.  At 
present  only  one  shift  is  working,  giving  a  daily  output  of  45  to  50 
tons. 

In  this  district  only  the  uppermost  seam  is  being  worked.  From 
the  general  relations  which  obtain  over  southern  Luzon  and  the 
Visayas,  the  writer  feels  safe  in  predicting  the  discovery  of  at  least 
two  more  and  perhaps  considerably  thicker  seams  below  this  one. 
It  is  probable  also  that  the  entire  east  end  of  this  island  is  underlain 
by  workable,  merchantable  coal. 

One  of  the  best  features  connected  with  this  mine  is  the  absence  of 
dust.  Dust  has  been  found  to  be  one  of  the  most  potent  factors  in 
mine  explosions.  So  large  a  part  does  it  play  that  all  European  dry 
coal  mines  are  required  by  law  to  be  constantly  sprinkled.  Here 
this  is  not  necessary.  Pumping  is  required,  particularly  in  the  rainy 
season. 

In  order  to  show  in  as  concise  a  manner  as  possible  the  natural 
value  of  this  coal,  the  statements  of  the  engmeera  of  two  coast- 
guard cutters,  the  Busuanga  and  the  Negros,  are  given: 

Relative  merits  of  Australian  and  Baton  coal  based  on  tests  during  two  tnosUki^  vm  qf 

each  on  the  cutters  Busuanga  and  Negros. 
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Compared  with  Australian  coal,  Batan  coal  bums  freely,  requires  light  firing  and 
often,  and  no  working  with  tools.  It  gives  hardly  any  soot  in  tubes  and  connectionfl 
and  very  light  clinkers.  It  disintegrates  very  rapidly  after  being  spread  on  fires  and 
quite  a  percentage  is  lost  if  used  on  coarse  grates. 

It  is  seen  that  about  50  per  cent  more  of  the  Batan  coal  is  required 
for  a  given  run,  but  this  coal  costs  just  a  trifle  more  than  half,  so  that 
where  bunker  space  counts,  there  would  be  nothing  gained  by  using 
Batan  coal. 

On  Cebu  Island  the  mine  of  the  Insular  Coal  Company  was  in 
operation  during  a  part  of  the  year.  At  present,  however,  the  mine 
is  closed  down,  though  the  company  is  hoping  to  reopen  in  the  near 
future. 

PRODUCTION. 

In  1907  the  total  production,  all  of  which  was  from  Albay,  was 
4,123  metric  tons,  or  4,534  short  tons.  The  production  in  1908 
amounted  to  10,035  metric  tons  or  11,059  short  tons,  valued  at 
?^77,166,  or  $38,583.  Of  the  total  output  in  1908, 9,248  metric  tons 
was  from  Albay  and  787  tons  from  Cebu. 
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TENNESSEE. 

Total  production  in  1908,  6,199,171  short  tons;  spot  value, 
$7118,499. 

In  a  preliminary  statement  issued  early  in  January  the  writer 
ventured  the  prophecy  that  Tennessee's  production  in  1908  would  be 
shown  to  have  decreased  somewhat  more  than  that  of  Kentucky,  as 
the  larger  portion  of  the  product  of  Tennessee  was  made  into  coke  to 
supply  the  blast  furnaces  at  Rockwood  and  Chattanooga.  Complete 
returns  to  the  Geological  Survey  showed  that  the  production  of 
Tennessee  decreased  611,072  short  tons,  or  8.97  per  cent,  from 
6,810,243  short  tons  in  1907  to  6,199,171  tons  in  1908.  The  value 
decreased  $1,371,835,  or  16.16  per  cent,  from  $8,490,334  in  1907  to 
17,118,499  in  1908.  Kentucky  s  production  showed  a  decrease  of 
506,571  short  tons,or  4.71  per  cent, in  quantity,  and  of  $1,087,876, or 
9.54  per  cent,  in  value.  The  decrease  in  Tennessee  would  probably 
have  been  somewhat  greater  had  it  not  been  for  the  long  strike  in 
Alabama,  which  resulted  in  some  benefit  to  the  industry  in  Tennessee. 
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The  average  pric5e  per  ton  of  Tennessee's  product  in  1908  was 
$1.15,  as  compared  with  $1.25  in  1907.  The  average  price  in  1908 
was  the  lowest,  with  one  exception,  within  the  last  six  years. 

There  were  employed  in  the  coal  mines  of  Tennessee  in  1908 
11,812  men,  who  worked  an  average  of  209  days,  compared  with 
12,052  men  working  an  average  of  232  days  in  1907.  The  increase 
in  the  efficiency  of  Tennessee  mine  employees,  which  was  referred  to 
in  the  reports  for  1906  and  1907,  continiled  in  1908,  the  average  daily 
production  per  man  having  shown  an  increase  from  2.29  short  tons 
m  1905  to  2.39  tons  in  1906,  2.44  tons  in  1907,  and  2.51  tons  in  1908. 
Owing  to  the  fewer  mmiber  of  days  worked  in  1908,  however,  the 
average  production  per  man  for  the  year  was  less  than  in  either  1907 
or  1906.  The  average  tonna^  per  man  in  1908  was  525,  against  565 
in  1907  and  546.6  in  1906.  The  increase  in  the  average  daily  pro- 
duction per  man  is  partlv  attributable  to  the  fact  that  the  mines 
were  worned  a  fewer  number  of  days  and  that  the  intensity  of  labor 
was  greater  for  the  time  the  mine  employees  were  permitted  to  work 
than  it  was  in  1907. 

During  1908,  787.502  tons  of  coal,  or  12.7  per  cent  of  the  total 
output,  were  mined  oy  the  use  of  macnines,  as  compared  with  874,925 
tons,  or  12.85  per  cent,  in  1907.  The  number  of  machines  reported 
in  operation  in  1908  was  122,  as  compared  with  137  in  1907.  Of  the 
122  machines  reported  in  1908,  96  were  pick  machines,  18  chain- 
breast,  and  8  long-wall. 

In  one  respect  the  operation  of  the  coal  mines  of  Tennessee  is 
unique — ^in  the  number  of  hours  worked  per  day.  Tennessee  is  the 
only  State  in  which  by  far  the  largest  numoer  of  men  work  nine  hours 
per  day.  In  most  of  the  coal-mining  States  the  majority  of  the 
mines  are  worked  either  eight  or  ten  nours  daily,  but  m  Tennessee 
8,220  out  of  a  total  of  11,812  men  employed  in  1908  worked  nine 
hours  a  day.  These  were  distributed  among  87  mines.  Five  mines, 
employing  287  men,  reported  eight  hours  to  the  day's  work,  and  19 
mines,  employing  1,921  men,  worked  ten  hours. 

According  to  tne  annual  report  of  Mr.  R.  A.  Shiflett,  chief  of  the 
bureau  of  mines,  34  men  were  killed  and  195  injured  in  the  cotd 
mines  of  Tennessee  during  1908.  The  causes  of  the  accidents  are  not 
given.  Of  the  total  number  of  men  killed,  23  were  married  and  left 
47  children  fatherless.  The  number  of  tons  mined  for  each  life  lost 
was  182,329. 

The  coal  mines  of  Tennessee  were  not  seriously  affected  by  labor 
disturbances  during  1908.  Strikes  occurred  at  only  4  mines,  and 
involved  a  total  of  349  men,  who  were  idle  an  average  of  thirty-three 
days. 

There  were  five  companies  which  employed  washing  machinery 
in  Tennessee  during  1908, 278,928  tons  of  coal  being  wasned,  yielding 
258,477  tons  of  cleaned  coal  and  20,451  tons  of  refuse.  Li  1907, 
604,557  tons  of  coal  were  put  through  washeries,  and  from  this 
543,333  short  tons  of  cleaned  coal  ana  61,224  tons  of  refuse  were 
obtained. 

The  statistics  of  production,  by  counties,  in  1907  and  1908,  with 
the  distribution  of  the  product  for  consumption,  are  shown  in  the 
following  table: 
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Ooai  froducUon  of  Tennetaee  in  1907  and  1908,  by  counties,  in  short  tons. 


Coonty. 


Andanoo 

Campbell 

CImibonw 

Qrandy 

Hamilton 

MarioD 

llonan 

Overton 

ficott 

Ottaerooanttosfl. 
Small  mil 


Loaded 

at  mines 

for  ship* 

ment. 


823,380 
1,212,262 
1,113,070 
526,010 
284,607 
841,615 
620,615 
73,876 
182,387 
603,867 


5,741,088 


Sold  to 
local 
trade 
and  used 
by  em- 
ployees. 


11,108 

37,764 

14,900 

2,568 

7,001 

1,535 

6,718 

320 

12,142 

41,706 

146 


Used  at 
mines 

for 

steam 

and 

heat 


17,446 

27,435 

19,330 

2,747 

7,923 

8,960 

10,727 

538 

2,636 

36,902 


Made 

Into 

coke. 


122,549 


33,266 

82,523 

54,397 

102,247 


Total 
quantity. 


135,000 


129,653 


406,620 


803,602 


851,943 

1,400,000 

1,147,900 

564,591 

382,044 

401,416 

639,207 

74,734 

197, 165 

1,151,097 

146 


Total 
value. 


11,020,293 

1,'951,861 

1,153,294 

637,478 

510,501 

560,006 

838,598 

97,817 

300,545 

1,419,600 

251 


$1.20 


6.810,243 


8,490,334 


Aver- 
age 
prToe 
per 
ton. 


39 
00 
13 


1.34 


39 
31 
31 
52 
23 


1.72 


1.25 


Aver- 
age 
num- 
ber of 
days 
active. 


217 
196 
230 
270 
241 
282 
264 
234 
205 
234 


Average 
number 
of  em- 
ployees. 


1,708 

2,507 

1,636 

897 

697 

665 

1,199 

150 

474 

2,119 


232        12,052 


1908. 


Anderson 

Campbell 

Claiborne 

Grundy 

Hamilton 

Marion 

Morgan 

Overton 

Scott 

Other  counties  ft. 
Small  mines .... . 


838,623 

,642,621 

,130,826 

653,806 

47,600 

346,330 

466,761 

44,809 

114,745 

482,851 


5,568,671 


6,606 
17,411 
7,060 
2,537 
6,650 
6,745 
4,653 

4vv 

12,761 

29,722 

509 


03,143 


9,068 

19,963 

20,290 

2,095 

4,184 

4,423 

11,162 

770 

031 

29,819 


102,715 


4,628 


13,663 

1,400 

35,668 

102,578 


276,705 


434,642 


854,197 

1,584,543 

1,158,166 

572, 101 

58,743 

392,166 

585,134 

46,078 

128,437 

819,097 

509 


6,199,171 


8951,535 

1,938,100 

1,161,348 

638,815 

73,761 

535,402 

651,214 

52,199 

175,796 

939,118 

1,211 


11.11 


7,118,499     1.15 


22 
00 
12 
26 
37 
11 
13 
1.37 
1.15 
2.38 


226 
193 
211 
263 
41 
246 
239 
148 
129 
245 


209 


1,473 

3,102 

1,511 

930 

564 

821 

1,203 

177 

559 

1,472 


11,812 


a  Bledaoe,  Cumberland,  Fentress,  Feanklln,  Rhea,  Roane,  Sequatchie,  and  White, 
ft  Bledsoe,  Cumberland,  Fentress,  Franklin,  Rhea,  Roane,  and  White. 

It  appears  from  the  above  table  that  the  mines  in  Hamilton  County 
were  operated  for  an  average  of  only  forty-one  days  during  1908, 
which  IS  explained  by  the  fact  that  the  largest  company  in  the  county 
operated  only  five  days  in  the  year,  thus  reducing  the  average  of  the 
county  to  forty-one  days. 

The  statistics  of  production,  by  counties,  during  the  last  five  years, 
with  the  increases  and  decreases  in  1908  as  compared  with  1907,  are 
shown  in  the  following  table: 

Coal  production  of  Tennessee,  1904^1908,  by  counties,  in  short  tons. 


County. 


Andenoo 

Cunpbel] 

CtaBwcne 

Comberlaiid 

Gmndy 

Hamilton 

Marloo 

Horgan 

Overton 

Rhea 

Roane 

ooon 

White 

Other   counties    and    small 
ninei 

TWal 

Total  Tafaie 


Increase 

1904. 

1905. 

1906. 

1907. 

1908. 

(+)  or  de- 
crease (—), 
1908. 

630,100 

846,778 

763,834 

851,943 

854,197 

+    2,264 

804,750 

1,060,640 

1,282,107 

1,400,000 

1,584,543 

+   184,543 

961,256 

1,020,453 

1,009,747 

1,147,900 

1,158,166 

+   10,266 

91,718 

36,062 

64,247 

86,362 

22,617 

63,745 

357,219 

421,210 

449,367 

564,591 

672,101 

+    7,610 

282,736 

296,446 

316,632 

382,044 

58,743 

-   323,301 

388,606 

416,768 

389,525 

401,416 

392,166 

9,250 

484,232 

620,587 

616,705 

639,207 

586,134 

64,073 

106,403 

84,493 

81,603 

74,734 

46,078 

28,656 

204,992 

240,600 

264,918 

242,421 

173,719 

68,702 

,S'^ 

122,403 

158,421 

170,748 

162,669 

8,079 

123,478 

140,230 

168,203 

197,165 

128,437 

68,728 

140,286 

309,233 

438,602 

425,328 

326,729 

98,599 

128,910 

132,906 

166,464 

226,384 

133,872 

92,512 

4,782,211 

6,766,690 

6,250,276 

6,810,243 

6,199,171 

-   611,072 

85,642,393 

86,577,881 

17,667,416 

18,490,334 

17,118,499 

-ll,3n,836 
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The  United  States  census  of  1840  states  that  558  short  tons  of  coal 
were  produced  in  Tennessee  in  that  year.  It  is  probable  that  very 
little  was  mined  in  the  State  prior  to  that  date.  By  1860  the  produc- 
tion had  increased  to  165,300  tons,  but  after  that  date  development 
was  retarded  by  the  civil  war.  Since  1880  the  production  or  Ten- 
nessee has  increased  Quite  regularly,  but  not  so  rapidly  as  that  of 
Alabama.  The  annual  production  of  the  State  from  1840  to  the  close 
of  1908  is  shown  in  the  roUo wing  table: 

Production  of  coal  in  Tennessee  from  1840  to  1908,  in  short  tons. 


Year. 

Quantity. 

Year. 

Quantity. 

Year. 

Quantity. 

Year. 

Quantity. 

1840 

558 

600 

1,000 

4,500 

10,000 

18,000 

25,000 

30,000 

40,000 

52,000 

60,000 

70,000 

75,000 

85,000 

90,000 

100,000 

115.000 

125,000 

1 

1  1858 

135,000 
150,000 
165,300 
150,000 
140,000 

1876 

1877 

550,000 

450,000 

375,000 

450,000 

495, 131 

840,000 

850,000 

1,000,000 

1,200,000 

1,440,957 

1,714,290 

1,900,000 

1,967,297 

1,925,689 

2,169,586 

2,413,678 

2,092,064 

1,902,258 

1 
1894 '    2.180,879 

1841 

1  1859 

1895 1    2,535.644 

1842 

1860 

1861 

1878 

1896..     ..       '    2.663,106 

1843 

1879 

1897 '     2.WW.R40 

1844 

1862 

1880 

1898 

3,022.896 

1845 

1863 

100,000 
100,000 

1881 

1899 

3.330,659 

1846 

1864 

1  1882 

1900 

3.509,5(>2 

1847 

1865 

100,000 
100,000 
110,000 
125,000 
130.000 
133,418 
180,000 
224,000 
350.000 
350,000 
360,000 

1883 

1901 

3.633.290 
4.  SQ.  Of  A 

1848 

1866 

1884 

1902 

1849 

1867 

1885 

1903 4,798,004 

1850 

1868 

1886.... 

1904 '    4.7«2.211 

1851 

1869 

1887 

1905 

5, 766, 690 

1852 

1870 

1888 

1906 

6,259,275 

1853 

1871 

i  1889 

1907 

6,810,243 

1854 

1872 

1890 

1891 

1908 

6, 199, 171 

1855  . 

1873.. 

1856 

1874 

1892 

1893 

90,503,772 

1857 

1876 

The  total  production  of  Tennessee  to  the  close  of  1908  amounted  to 
90,503,772  short  tons,  representing  an  exhaustion  of  135,000,000  tons. 
According  to  the  estimate  byMarius  R.Campbell, of  the  United  States 
Geological  Survey,  the  bituminous  coal  fields  of  Tennessee  cover  an 
area  of  4,400  square  miles,  the  original  contents  of  which  when  Tnining 
began  were  25,665,000,000  short  tons,  of  which  the  exhaustion  to  the 
close  of  1908  represented  a  little  more  than  one-half  of  1  per  cent  of 
the  total  estimated  supply.  The  coal  still  left  in  the  ground  is  about 
189  times  the  exhaustion  to  the  close  of  1908;  4,118  times  the  pro- 
duction in  1908,  or  2,745  times  the  exhaustion  represented  by  that 
production. 

TEXAS. 

Total  production  in  1908,  1,895,377  short  tons;  spot  value, 
$3,419,481. 

Texas  enjoyed  the  distinction  of  being  one  of  the  few  States  which 
exhibited  an  increase  in  the  production  of  coal  in  1908  over  1907. 
Part  of  this  increase  was  due  to  the  continued  decrease  in  the  pro- 
duction of  petroleum  and  its  use  for  fuel  purposes  within  the  State, 
for  while  the  pools  of  Louisiana  and  Oklahoma  showed  substantial 
increases  in  production  during  1908,  there  was  a  decrease  of  more  than 
a  million  barrels,  or  about  10  per  cent,  in  the  production  of  petroleum 
in  Texas.  Another  reason  for  the  increase  has  been  the  rather  rapid 
growth  of  the  population  of  the  State  and  of  the  prosperous  con- 
ditions which  were  not  in  any  material  degree  adversely  influenced 
by  the  general  depression  throughout  the  country  in  1908.  That 
these  conditions  were  fairly  general  throughout  the  State  is  indicated 
by  the  fact  that  production  increased,  both  in  the  bituminous  and 
lignite  producing  areas.    The  output  of  bituminous  coal  increased 
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from  940,337  short  tons,  valued  at  $2,062,918  in  1907,  to  1,047,407 
short  tons,  valued  at  J2,580,991  in  1908,  a  gain  of  107,070  short  tons, 
or  11.4  per  cent  in  quantity,  and  of  $518,073,  or  25.1  per  cent  in 
value.  In  some  of  the  coal-producing  States  there  was  not  only  a 
decrease  in  production  but  also  a  decline  in  price.  In  Texas  the 
average  price  for  bituminous  coal  showed  an  advance  of  from  $2.19 
in  1907  to  $2.46  in  1908.    There  was  a  slight  falling  off  in  the  average 

5 rice  of  lignite,  from  $1.01  in  1907  to  99  cents  in  1908,  but  the  pro- 
uction  increased  from  707,732  short  tons  to  847,970  tons  in  Quantity 
and  from  $715,893  to  $838,490  in  value.  The  total  increase  snown  in 
1908  was  247,308  short  tons,  or  15.01  per  cent  in  quantity,  from 
1,648,069  short  tons  in  1907  to  1,895,377  short  tons  m  1908,  while 
the  total  value  increased  $640,670,  or  23.06  per  cent,  from  $2,778,811 
to  $3,419,481. 

In  the  rei>ort  for  1907  it  was  stated  that  the  Wichita  Falls  and 
Southern  Railway  Company  was  reported  to  have  under  construction 
a  branch  line  from  mchita  Falls  to  the  bituminous-coal  areas  of 
Young  County.  This  railroad  was  completed  in  1908,  funiishinff 
transportation  facilities  to  the  Young  County  coal  properties,  and 
that  county  entered  the  list  of  producers  in  1908  with  a  total  output 
of  1,000  tons.  The  bituminous-coal  mines  in  McCuUough  County 
were  idle  in  1908,  so  that  the  number  of  producing  counties  was  the 
same  in  that  year  as  in  1907.  There  were  altogether  16  counties 
which  produced  coal  or  lignite  in  Texas  in  1907  and  1908.  In  the 
latter  year  the  counties  producing  bituminous  coal  were  Erath, 
Maverick,  Palo  Pinto^  Parker.  Webb,  Wise,  and  Young.  The 
lignite-producing  counties  were  Bastrop,  Fayette,  Hopkins,  Houston, 
I«on,  Medina,  Milam,  Robertson,  and  Wood. 

The  bituminous  and  lignite  mines  of  Texas  gave  employment  in 
1908  to  4,400  men,  who  worked  an  average  of  254  days,  against  4,227 
men  for.an  average  of  242  days  in  1907.  The  bituminous  mines  em- 
ployed 3,213  men  for  an  average  of  266  days  in  1908,  and  the  lignite 
mines  1,187  men  for  an  average  of  221  days.  The  average  daily  pro- 
duction per  man  in  the  bitununous  mines  was  1.23  short  tons  and  in 
the  lignite  mines  3.23  tons.  ^  The  average  daily  production  per  man  for 
both  the  bituminous  and  lignite  coals  was  1.7  tons  in  1908,  against 
1.6  in  1907.  The  average  annual  production  per  man  in  1908  was  431 
short  tons,  against  390  tons  in  1907.  In  the  bituminous  mines  the 
average  annual  production  per  man  in  1908  was  326  short  tons  and  in 
the  lignite  mines  it  was  714  tons.  ^  ^ 

There  were  6  mining  machines  in  use  in  the  coal  mines  of  Texas  in 
1908,  a  decrease  from  13  in  1907,  and  the  machine-mined  tonnage 
decreased  from  36,100  to  15,000.  In  most  of  the  bituminous  mines 
of  the  State  the  men  worked  eight  hours  a  day,  while  in  the  lignite 
mines  the  rule  was  ten  hours. 

The  labor  disturbances  in  the  coal  mines  of  Texas  in  1908  were 
limited  to  the  suspension  of  operations  at  one  mine  where  169  men 
were  employed,  these  miners  being  idle  only  two  days. 

The  statistics  of  production,  by  coimties,  in  1907  and  1908,  with 
the  distribution  of  tne  product  for  consumption,  are  shown  in  the  fol- 
lowing table.  Owing  to  the  fact  that  there  are  only  one  or  two  mines 
in  each  county,  the  production  of  the  bituminous-producing  and  of 
the  lignite-producing  coimties,  respectively,  is  combined. 

13250— If  B 1908,  FT  2 ^12 
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Coal  production  of  Texas  in  1907  and  1908,  by  counties,  in  short  tons. 

1007. 


Ck>mity. 

Loaded  at 
mines  for 
shipment. 

Sold  to 
local 
trade 
and  used 
by  em- 
ployees. 

Used  at 

mines 

for  steam 

and 

heat. 

Total 
quantity. 

Total 
▼alue. 

Aver- 
I»ice 

Avw- 

age 

nnm- 

berof 

days 

actiVe. 

Average 
nomber 
of  em- 
ployees. 

Bitnmlnous: 

Erath 

006,181 
678,305 

7,348 
10,770 

26,808 
0,667 

040,337 
707,732 

$2,062,018 
716,803 

82.10 
1.01 

255 
204 

McCullough 

Maverick 

Palo  Pinto 

Parker 

3,137 

Webb 

Wise 

Lignite: 

Bastrop 

Fayette 

Hopirins 

Houston 

Leon 

1,000 

Medina 

Milam 

Robertson 

Wood 

1,684,676 

27,118 

36,375 

1,648,060 

2,778,811 

1.60 

242 

4,227 

10O8. 


Bituminous: 

Erath 

Maverick 

Palo  Pin  to 

Parker 

Webb 

Wise 

Young 

Lignite: 

Bastrop 

Fayette 

Hopkins 

Houston 

Leon 

Medina 

Milam 

Robotson 

Wood 


1,002,541 

30,054 

13,012 

821,000 

21,800 

6,071 

1,823,640 

62,754 

18,083 

1,047,407 


847,070 


$2,680,001 


838,400 


1,805,377      3,410,481 


$2.46 


.  w 


266 


221 


L80 


254 


3,213 


1,187 


4, 


The  first  reported  production  of  coal  in  Texas  is  contained  in  the 
volume  Mineral  Resources  of  the  United  States  for  1884.  The  pro- 
duction reported  to  the  United  States  Oeological  Survey  for  that  year 
was  125,000  tons.  The  growth  of  the  industry  from  that  date  to  the 
close  of  1908  is  shown  in  the  following  table: 

Coal  production  of  Texas  from  1884  to  1908,  in  short  tons. 


Year. 

Quantity. 

Year. 

Quantity. 

Year. 

Quantity. 

1 

Year. 

Quantity. 

1884 

1886 

1886 

1887 

1888 

125,000 
100,000 
100,000 
75,000 
00,000 
128,216 
184,440 

1801 

1882 

1803 

1804 

1805 

1806 

1807 

172,100 
245,600 
302,206 
420,848 
484,050 
544,015 
630,341 

1806 

1800 

1000 

1001 

1002 

1003 

1004 

686,734 
883,832 
068,373  , 

1,107,053 
001,012 
026,750 

1,106,044 

1005 

1006 

1007 

1008 

1,200,684 
1,312,873 
1,648,060 
1,806,377 

1880 

180O 

16,340,325 
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Mr.  Campbell's  estimates  of  the  coal  areas  of  Texas  place  the 
bituminous  fields  known  to  contain  workable  coal  at  8,200  square 
miles,  with  5,300  square  miles  of  area  not  so  well  known  but 
which  may  contain  workable  coal.  The  known  lignite  areas  cover 
2,000  square  miles,  while  there  are  53,000  square  miles,  extending 
from  Sabine  and  Red  rivers  on  the  east 'and  north  to  the  Rio 
Grande  on  the  southwest,  which  may  contain  workable  beds  of 
lignite.  The  estimated  original  supply  of  bituminous  coal  in  Texas 
is  placed  at  8,000,000,000  short  tons,  and  of  lignite  at  23,000,000,000 
tons,  making  a  total  of  31,000,000,000  tons  as  the  original  supply. 
From  this  there  had  been  produced  to  the  close  of  1908  a  total  of 
16,340,325  short  tons,  which  represents  an  exhaustion  of  approxi- 
mately 25,000,000  tons,  the  exhaustion  representing  0.08  per  cent 
of  the  original  supply.  The  supply  left  in  the  ground  at  the  close 
of  1908  would  be  equal  to  16,300  tunes  the  production  of  that  year. 

UTAH. 

Total  production  in  1908,  1,846,792  short  tons;  spot  value, 
S3,l  19,338. 

Although  the  coal  production  of  Utah  in  1908  decreased  in  sym- 
pathy with  the  general  falling  off  as  compared  with  the  preceding 
year,  an  increase  is  reportea  in  the  value  of  the  product.  The 
production  decreased  from  1,947,607  short  tons  in  1907  to  1,846,792 
short  tons  in  1908,  a  loss  of  100,815  short  tons  or  5.18  per  cent. 
The  value  increased  from  $2,959,769  to  $3,119,338,  a  gain  of  $159,569, 
or  5.39  per  cent.  The  averse  price  per  ton  advanced  from  $1.52 
in  1907  to  $1.69  in  1908.    This  increase  in  value  and  advance  in 

C* »  in  the  face  of  the  general  financial  depression  appears  to  have 
n  due  in  part  to  more  exacting  requirements  of  consumers,  in  part 
to  inabilitv  to  dispose  of  slack  and  other  low-grade  quaUties  and  in 
part  to  a  lessened  efficiency  in  the  productive  capacity  of  the  mine 
workers.  As  compared  with  1905,  1906,  and  1907,  the  average  pro- 
duction for  each  man  employed  in  1908  shows  a  decided  fallmg  off. 
In  1905  the  average  daily  production  for  each  man  employed  in  the 
coal  mines  of  Utah  was  3.96  tons.  In  1906  it  was  3.92  tons,  in  1907 
it  was  3.43  tons,  and  in  1908  it  was  3.05  tons.  The  average  produc- 
tion per  man  for  the  year  shows  an  even  more  marked  declme.  In 
1905  the  average  output  for  each  man  employed  was  979  tons;  in 
1906 it  was  1,127  tons;  in  1907  it  was  884  tons,  and  in  1908  it  dropped 
to  693  tons.  Practically  all  of  the  mines  in  the  State  are  operated 
under  agreements  with  the  United  Mine  Workers  of  America,  and 
out  of  a  total  of  2,664  men,  2,620  worked  at  mines  operated  on  the 
basis  of  an  eight-hour  day.  As  in  the  other  coal-producing  States 
of  the  Rocky  Moimtain  region  the  nmnber  of  men  employed  in  the 
mines  shows  an  increase,  tne  nmnber  of  employees  increasing  from 
2,203  in  1907,  to  2,664  m  1908.  The  average  nmnber  of  working 
days  decreased  from  258  in  1907  to  227  in  1908.  The  supplv  of 
cars,  like  that  of  labor,  was,  generally  speaking,  ample  througnout 
the  year,  and  there  was  no  trouble  from  strikes,  lockouts,  or  other 
labor  difficulties.  The  latter  half  of  the  year  showed  a  marked 
improvement  over  the  first  half,  and  the  conditions  in  the  metal- 
liferous mining  industry  at  the  end  of  the  year  were  gradually  improv- 
ing, so  that  the  outlook  for  the  current  year  for  the  coal  mines  was 
hopeful. 


180 


MINEBAIi  BESOUBGES. 


According  to  Mr.  J.  E.  Pettit,  state  coal-mine  inspector,  there  was 
a  total  of  136  coal-mining  accidents  during  1908.  Of  these  8 
were  fatal  and  128  nonfatal,  and  of  the  128  nonfatal  accidents 
only  17  were  of  a  serious  character.  There  were  4  wives  made 
widows  and  11  children  made  fatherless  by  the  fatalities.  Of  the  8 
fatal  accidents  2  should  not  properly  be  included  among  coal-mining 
accidents,  as  the  men  in  these  cases  were  crushed  by  coke  cars. 
Dust  explosions  were  responsible  for  2  deaths  and  2  injuries.  Fidls 
of  roof  in  rooms  killed  2  men  and  injured  6.  Falls  of  rock  in  gang- 
ways injiured  4  men.  Powder  explosions  injured  2,  and  2  men  were 
killed  and  12  injured  by  being  crushed  by  mine  cars.  The  death 
rate  per  thousand  of  employees  was  3,  countingthe  men  killed  by 
coke  cars  as  among  the  coal-mining  accidents.  The  number  of  tons 
mined  for  each  life  lost  was  230,849. 

The  statistics  of  production  by  coimties  in  1907  and  1908,  with  the 
distribution  of  the  product  for  consmnption,  are  shown  in  the  follow- 
ing table: 

Coal  production  of  Utah  in  1907  and  1908^  by  counties,  in  short  tons. 

i9or. 


County. 

Loaded 
at  mines 
for  ship- 
ment. 

Sold  to 
local 
trade 
and  used 
by  em- 
ployees. 

Used  at 
mines 

for 
steam 

and 
heat 

Made 

Into 

ooke. 

Total 
quantity. 

Total 
value. 

AVBT- 

pnce 
ton. 

Aver- 
age 
num- 
ber of 
days 
active. 

Average 

nimiber 

of  em- 

ployees. 

Carbon 

1,199,145 
200 

\       1,963 
1     86,341 

6,217 
4,847 

1,773 

8,957 
355 

58,636 
6 

572,441 

1,836,439 
5,0S2 

3,736 

102,025 
355 

12,720,664 
8,371 

0,637 

211,519 
578 

11.49 
1.66 

2.58 

2.07 
1.63 

267 
107 

123 
174 

2,010 

Emery 

22 

If  organ. 

18 

Sanpete 

Summit 

6,727 

l^'R^ 

Uinta 

HmAll  Tnfni!M.^_. 

1,287,649  1      22,149 

65,368 

572,441 

1,947,607 

2,950,769 

1.52 

258 

2,303 

1©08. 


Carbon 

1,427,018 

940 

99,207 

10,414 
2,769 
3,666 

9,650 

2,198 

53,262 

16 

8,511 

229,141 

1,719,835 

3,725 

111,384 

9,650 

2,198 

82,889,564 

4,922 

192,312 

27,783 
4,757 

11.68 
1.32 
1.73 

2.88 

2.16 

227 

90 

243 

170 

2.442 

Emery 

15 

Summit 

185 

Morean 

Sanpete 

22 

Uinta 

Small  mines. . . . 



1,527,165 

28,697 

61, 789     229, 141 

1,846,792 

3,119,338 

1.69 

227 

2,664 

The  production  by  counties  during  the  last  five  years,  with  the 
increases  and  decreases  in  1908  as  compared  with  1907,  has  been  as 
follows: 

Coal  production  of  Utah,  1904-1908,  by  counties,  in  short  tons. 


County. 


Carbon 

Emery 

Morgan 

Sanpete 

Summit 

Uinta 

Small  mines 

Total 

Total  value. 


1904. 

1906. 

1906. 

1907. 

1906. 

1,416,623 
4,081 

\         7,733 

1       61,320 
3,320 

1,258,346 
3,602 

6,130 

61,966 
2,232 

1,693,081 
4,964 

6,269 

67,043 
1,204 

1,836,439 
5,052 

3,736 

102,025 
355' 

i,7i9.8:«  ; 

3,725 

4,500 

1 
116.534 

2,198 

1,493.027 
11,943,440 

1.332,372 
11,793,510 

1,772,551 
82,408,381 

1,947,607  1     1.846.792 
12,959,760     83,119,338, 

(+)or  de- 
crease (— ), 
1906. 


-  116.604 

-  1,327 

+         764 

+    14,500 
+      1.843 

-  100.815 
+1150,560 


COAL. 
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The  areas  in  Utah  known  to  contain  workable  beds  of  coal  are  esti- 
mated by  M.  R.  Campbell  to  aggregate  13,130  square  miles,  while  there 
are  2^000  square  miles  of  which  little  is  known  but  which  may  contain 
workable  beds  of  coal.  The  original  contents  of  these  fields  are  esti- 
mated bv  Mr.  Campbell  to  have  been  196,458,000,000  short  tons  of 
coal.  The  first  production  of  coal  in  Utah  was  reported  in  the  census 
year  of  1870,  when  5,800  short  tons  were  mined.  In  1880  the  Census 
reported  a  total  of  14,748  tons,  although  this  was  imdoubtedly  an 
underestimate.  In  1890  the  production  had  increased  to  318,159 
tons,  and  it  reached  an  amoimt  exceeding  1,000,000  tons  for  the  first 
time  in  1900  and  reached  its  maximum  output  of  1,947,607  tons  in 
1907.  The  annual  production  since  1870  is  shown  in  the  following 
table: 

Annual  produetion  of  coal  in  Utahf  1870-1908^  in  short  Urns. 


Ymt. 

! 
Quantity. 

Year. 

Quantity. 

Year. 

Quantity. 

Year. 

Quantity. 

1870 

5,800 

1881 

62,000 
100,000 
200,000 
200,000 
213,120 
200,000 
180,021 
258,961 
236,651 
318,150 
371,045 

1892 

361,013 

413,205 

431,550 

471,836 

418,627 

521,560 

503,709 

786,049 

1,147,027 

1,322,614 

1,574,521 

1903 

1,681,400 

1871 

l^ffQ    . 

1863 

1004 

1,403,027 

1872. 

1883 

1804 

1905 

1,332,372 

1873 

1884. 

1885 

1805 

1906 

1,772,561 
1,947,607 

1874. 

1896 

1907 

1S7S 

1886 

1897 

1906 

1,846,792 

1876. 

50,400 
50,400 
67,200 
50,000  1 
14,748 

1887 

1896    . 

1877 

1888 

1809 

20,683,974 

1878. 

1880 

1900. 

1879. 

1890 

1901 

1880. 

1801 

1902 

The  total  production  since  mining  began  in  1870  is  shown  by  this 
table.to  have  amoimted  to  20,683,974  short  tons.  Upon  the  basis  of 
one  ton  of  coal  being  lost  for  every  two  tons  of  coal  mined  and  mar- 
keted, the  exhaustion  to  the  close  of  1908  has  amounted  approxi- 
mately to  31,000,000  short  tons,  or  0.016  per  cent  of  the  original 
supply. 

VIRGINIA. 

Total  production  in  1 908, 4,259,042  short  tons ;  spot  value,  $3,868,524. 

Notwithstanding  the  important  developments  in  the  !black  Moun- 
tain district  of  L^  County,  which  resulted  in  an  increased  produce 
lion  in  that  county  from  198,913  short  tons  in  1907  to  464,261  short 
tons  in  1908,  the  total  production  of  Virginia  decreased  from  4,710,895 
short  tons,  valued  at  $4,807,533,  in  1907,  to  4,259,042  short  tons, 
valued  at  $3,868,524,  in  1908,  a  decrease  of  451,853  short  tons,  or 
9.59  per  cent,  in  quantity,  and  of  $939,009,  or  19.54  per  cent,  in  value. 
Wise  County,  which  is  now  the  most  important  coal-producing 
county  in  the  Stafe,  showed  a  decrease  of  586,972  short  tons  in  1908, 
while  Tazewell  Coimty's  production  fell  off  136,520  short  tons. 

It  is  to  be  noted  that  practically  all  of  the  decrease  in  the  produc- 
tion of  1908  was  in  the  quantity  of  coal  made  into  coke,  this  factor 
having  decreased  from  2,175,732  short  tons  in  1907  to  1,736,163  tons 
in  19^,  a  decrease  of  439,569  short  tons,  while  the  total  decrease  in 
the  State  was  451,853  short  tons. 

The  number  of  employees  in  the  coal  mines  of  Virginia  decreased 
from  6,670  in  1907  to  6,208  in  1908,  and  the  average  number  of 
days  worked  decreased  from  241  to  200.  The  fewer  number  of  days 
worked  in  1908  resulted  in  a  greater  intensity  of  labor  on  the  part  of 
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the  mine  employees,  and  the  average  daily  production  per  man 
increased  from  2.93  tons  in  1907  to  3.43  tons  in  1908.  The  averaee 
annual  production  per  man  decreased  on  accoimt  of  the  fewer  work- 
ing days  from  706  snort  tons  in  1907,  to  686  tons  in  1908.  A  part  of 
the  apparent  increased  daily  production  per  man  was  attributable  to 
the  large  number  of  men  employed  in  development  work  during  1907, 
which  naturally  reduced  the  efficiency  record  for  that  year.  The 
larger  number  of  the  mine  workers  in  Virginia  are  unorganized  and 
the  majority  of  the  coal-mining  operations  are  conducted  on  the 
basis  of  the  ten-hour  day.  In  1908^  32  mines  emploving  5,214  men 
worked  ten  hours;  10  mmes  employing  802  men  worked  nine  hours, 
and  2  mines  employing  112  men  worked  eight  hours  a  dav.  There 
were  no  strikes  nor  lockouts  during  the  year  1908,  which  was  the 
fifth  year  in  succession  in  which  this  condition  existed. 

The  number  of  mining  machines  in  use  in  the  coal  mines  of  Vir- 
ginia increased  from  37  in  1906  to  77  in  1907  and  85  in  1908.  There 
has  been  a  corresponding  increase  in  the  tonnage  won  by  machines. 
Ilie  machine-mined  proouct  in  1906  amounted  to  424,343  short  tons; 
in  1907  to  788,793  tons;  in  1908  to  1,035,832  tons.  In  1907  the 
percentage  of  machine-mined  coal  to  the  total  output  was  16.74;  in 
1908  it  was  24.32.  Of  the  total  product  in  1908,  30,872  tons  were 
washed,  yielding  29,745  tons  of  cleaned  coal  and  1,127  tons  of  refuse. 

The  statistics  of  production  by  counties  in  1907  and  1908,  wiUi 
the  distribution  of  the  product  for  consumption,  are  shown  in  the 
following  table : 

Coal  production  of  Virginia  in  1907  and  1908,  by  eountie»,  in  short  tonru. 

lOOV. 


Comity. 


Lee 

Taxewell 

Wise 

other  counties  o   and 
smftll  mines 


Loaded 
at  mines 
for  ship- 
ment. 


179,916 

866,259 

1,079,280 

234,351 


2,350,806 


Sold  to 

local 

trade 

and 

used 

by  em- 
ploy- 
ees. 


17,545 
17,256 
36,395 

7,608 


78,704 


Used  at 
mines 

for 

steam 

and 

heat. 


1,452 
19,676 
67,883 

7,743 


06,653 


Made 
into  coke. 


213,444 
1,062,288 


2,175,732 


Total 
quantity. 


198,913 
1,116,534 
3,145,846 

240,602 


4,710,895 


Total 

value. 


$228,888 
1,240,747 
3,066,075 

271,823 


4,807,533 


Aver- 
pnoe 


9L15 

LU 

.07 

1.09 


L02 


Ayer- 

num- 
ber of 
days 
active. 


190 
206 

262 

232 


Av«w 


nam- 
berof 


ploy- 


1.^ 
3,816 


241 


6,670 


1906. 


Lee 

348,240 
766,533 
989,831 

239,704 

13,210 
21,087 
27,154 

5,549 

8,720 
36,558 
54,753 

10,640 

94,091 

154,936 

1,487,136 

404,261 

980,014 

2,558,874 

255,893 

$429,531 

971,927 

2,204,093 

262,973 

tao3 

.99 
.86 

1.03 

234 

150 
204 

280 

621 

Taxewell 

1,677 
3,324 

5S6 

Wise 

other  oountlesa  and 
smftil  minm 

2,344,308 

67,900 

110,671 

1,736,163 

4,260,042  13,868,524 

.01 

aoo 

6,206 

a  Montgomery,  Pulaski,  and  Rosseli. 


The  statistics  of  production,  bj  coimties,  for  the  last  five  years, 
with  the  increases  and  decreases  m  1908  as  compared  with  1907,  are 
shown  in  the  following  table: 
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Coal  prodwction  of  Virginia,  1904^-1908,  by  oounttet,  in  short  tons. 


Coanty. 


1904. 


TiaeweU 871,730 

Wfae 2,359,661 

Cbesterfleld 2,100 

Pulaski I  «177,183 

SmaUminei ,  800 


Total '    8.410,014 

Total  ▼aliiB I  82,921,911 


190S. 


961,880 
2,090,698 


ft 323, 073 
120 


4,275,271 
13,777,325 


1906. 


910,638 
8,041,225 


ft3n2,806 
120 


4,254,879 
$4,183,991 


1907. 


1,116,534 
3,145,846 


ft  448, 515 


4,710,895 
$4,807,533 


1906. 


980,014 
2,558,874 


ft  719, 954 
200 


4,260.042 
$3,868,524 


Increase 
(+)  or  de- 
crease (—), 
1908. 


-  136,520 

-  586,972 


+   271,439 
+    200 


-  451.853 
-$939,009 


•  Indudes  Montgomery  Coanty. 


ft  Indndes  Lee,  Montgomery,  and  Russell  counties. 


The  fiist  bituminous  coal  mined  in  the  United  States  was  taken 
from  what  is  usually  termed  the  Richmond  basin,  a  small  area  of 
Triassic  age  in  the  southeastern  portion  of  the  State,  near  the  city 
of  Richmond.  This  basin  is  situated  on  the  eastern  margin  of 
the  Piedmont  Plateau,  13  miles  above  tide,  on  James  River.  It 
Ues  in  Croochland,  Henrico,  Powhatan,  and  Chesterfield  counties. 
The  coal  beds  are  much  distorted,  and  the  coal  is  of  rather  low  grade 
when  compared  with  that  from  other  districts  with  which  it  has 
to  come  into  competition.  The  mines  are  also  gaseous,  and  since 
the  high-grade  coals  from  the  New  River  district,  in  West  Vii^nia, 
and  from  other  sources  have  been  brought  to  the  markets  formerly 
supplied  by  coal  from  the  Richmond  basm  the  production  has  fallen 
off  rapidly^  imtil  at  the  present  time  only  a  small  quantity  is  occa- 
sionally nuned  there  for  purely  local  consumption.  No  production 
was  reported  from  this  district  in  1907  or  1908. 

The  occurrence  of  coal  was  known  in  the  Richmond  basin  as  early 
as  1700,  and  it  was  used  in  the  latter  quarter  of  the  eighteenth  cen- 
tury. In  1789  shipments  were  made  to  some  of  the  Northern  States. 
In  1822,  according  to  Mr.  R.  C.  Taylor,  the  production  amounted 
to  48,214  long  tons  or  54,000  short  tons.  During  the  latter  part  of 
the  nineteenth  century  expensive,  but  unsuccessful  efforts  were 
made  to  reestablish  the  industry  in  this  field.  The  coal  could  not 
be  forced  upon  the  market,  in  competition  with  the  higher-grade 
coals  from  other  districts,  and  at  the  present  time  what  little  coal  is 
produced  there  is  for  local  consumption  only.  With  the  comple- 
tion of  the  Norfolk  and  Western  Rauwav,  in  1882,  the  coal  fields  in 
the  southwestern  part  of  the  State,  whicn  belong  to  the  Appalachian 
sjHBtem,  were  opened  up.  A  portion  of  the  famous  Pocahontas  dis- 
trict is  included  within  the  coimtv  of  Tazewell,  in  Vii^nia,  and  the 
construction  of  the  Clinch  Valley  branch  of  the  Norfolk  and  Western 
Railwav,  in  1892.  opened  up  valuable  coal  lands  in  Wise  County, 
which  nas  since  oecome  the  most  important  producing  district  m 
the  State. 

The  development  of  the  Black  Mountain  field,  in  Lee  Coimty, 
following  the  completion  of  railroad  connections  from  Pennington 
Gap  to  Appalachia,  was  begun  in  1905  and  a  small  production  was 
reported  m  1906.  In  1907  the  output  of  this  county  amounted  to 
neariy  200,000  tons,  and  in  1908,  to  more  than  460,000  tons.  Fur- 
ther development  or  this  district  is  anticipated  and  it  is  expected  to 
materially  mcrease  the  production  of  the  State. 
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The  annual  production  of  Virginia  from  1822  to  the  close  of  1908 
is  shown  in  the  following  table: 

Production  of  coal  in  Virginia  from  1822  to  1908,  in  short  tons. 


Year. 

Quantity. 

Year. 

Quantity. 

Year. 

Quantity. 

Year. 

Quantity. 

1822 

1823 

1824 

1825 

1826 

1827 

1828 

1829 

1830 

1831 

1832 

1833 

1834 

1835 

1836 

1837 

1838 

1839 

1840 

54,000 

60,000 

67,010 

75,000 

88,720 

94,000 

100,080 

100,000 

102,800 

118,000 

132,000 

125,000 

124,000 

120,000 

124,000 

160,000 

300,000 

396,000 

424,894 

379,600 

373,640 

370,000 

366,000 

1845 

1846 

1847 

1848 

1849 

1850 

1851 

1852 

1853 

1854 

1855 

1856 

1857 

1858 

1859 

1860 

1861 

1862 

1883 

1864 

1865 

1866 

1867 

350,000 
340,000 
325,000 
318,000 
315,000 
310,000 
310,000 
325,000 
350,000 
370,000 
380,782 
352,687 
363,605 
377,690 
359,056 
473,360 
445,165 
445,124 
a40,000 
40,000 
40,000 
40,000 
50,000 

1868 :.. 

1869 

1870 

1871 

1872 

1873 

1874 

1876 

1876 

1877 

1878 

1879 

1880 

1881 

1882 

1883 

1884 

1885 

1886 

1887 

1888 

1889 

1890 

50,051 

65,000 

61,803 

70,000 

69,440 

67,200 

70,000 

60,000 

55,000 

50,000 

50,000 

45,000 

43,079 

50,000 

112,000 

252,000 

336,000 

567,000 

684,951 

825,263 

1,073,000 

865,786 

784,011 

1891 

1892 

1893 

1894 

1895 

1896 

1897 

1898 

1899 

1900 

1901 

1902 

1903 

1904 

1905 

1906 

1907 

1908 

736.300 
675,205 
820,330 
l,22»,flR3 
1,368,324 
1,254,723 
1,528,302 
1,815.274 
2,105,701 
2,303,754 
2,725,873 
3,182.993 
3.451,307 
3,410,014 
4,27S,3n 
4,254,870 
4,710,805 
4,250,012 

1841 

1842 

1843 

1844 

61,488,194 

a  West  Virginia  separated  from  Virginia. 

Mr.  Campbell's  estimate  of  the  coal  fields  of  Virginia  show  that  the 
area  containing  workable  coals  in  the  southwestern  part  of  the  State 
cover  about  1,550  square  miles,  and  the  original  contents  amounted  to 
21,000,000,000  short  tons.  The  Brushy  Mountain  field,  in  Mont^ 
gomery  County,  is  estimated  at  200  square  miles  in  area,  with 
900,000,000  tons.  The  Richmond  Basin  is  estimated  to  cover  150 
square  miles,  with  600,000,000  short  tons.  The  total  area  is,  there- 
fore, 1,900  square  miles  and  the  original  contents  were  approximately 
22,500,000,000  short  tons.  From  this  there  have  been  extracted  to 
the  close  of  1908,  61,488,194  short  tons,  equivalent  to  an  exhaustion 
of  approximately  92,000,000  short  tons,  or  0.4  per  cent  of  the  original 
supply. 

WASHINGTON. 

Total  production  in  1908,  3,024,943  short  tons;  spot  value, 
$6^90,412. 

The  record  made  by  the  coal-mining  industry  of  Washington  in 
1908  was  in  pronoimced  contrast  to  that  of  the  preceding  year.  In 
1907,  notwitnstanding  the  increased  production  of  fuel  ou  in  Cali- 
fornia, the  principal  market  for  Wasnington  coals,  the  production 
increased  404,348  short  tons  oyer  that  of  1906,  the  mioes  of  the  State 
sharing  in  the  general  prosperity  which  marked  the  first  nine  months 
of  1907.  It  was  estimated,  however,  that  in  November  and  Decem- 
ber, 1907.  the  output  at  the  mines  was  curtailed  about  33  per  cent  as 
compared  with  the  earlier  months  of  the  year.  The  statistics  for  1908 
show  that  the  unsatisfactory  conditions  which  obtained  in  November 
and  December,  1907,  contmued  throughout  1908.  Compared  with 
the  record  output  of  1907,  the  production  in  1908  showed  a  decrease 
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of  655,589  short  tons,  or  17.81  per  cent.  The  value  declined  $989,389, 
or  12.88  per  cent,  and  the  output  was  the  smallest  in  any  one  year, 
with  one  exception  (1905)  since  1903.  Notwithstanding  the  fact  that 
the  decrease  in  production  was  due  to  the  business  depression,  the 
average  price  per  ton  in  1908  showed  an  increase  over  1907.  The 
sanie  condition  has  been  shown  in  connection  with  the  production  of 
other  States  and  may  be  attributed  to  the  fact  that  in  periods  of  dull 
times  buyers  demand  a  h^her  grade  of  fuel  and  the  market  for  slack 
and  other  low  grades  used  Tor  steam-raising  purposes  show  the  gieatest 
decrease. 

The  coal  mines  of  Washington  gave  employment  to  an  average  of 
5,484  men  in  1908,  a  decrease  from  5,945  men  in  1907.  The  average 
working  time  decreased  from  273  days  in  1907  to  202  days  in  1908, 
but  as  is  frequently  the  case  where  men  work  a  fewer  number  of  days 
during  the  year  the  intensity  of  labor  is  increased.  In  the  coal  pro- 
duction of  Washington  this  is  shown  by  the  fact  that  the  average 
daily  production  per  man  increased  from  2.27  tons  in  1907  to  2.73  in 
1908^  out  because  of  the  fewer  number  of  days  worked  the  total  pro- 
duction per  man  for  the  year  shows  a  decUne  from  619  tons  in  1907 
to  552  in  1908.  In  1906  the  average  tonnage  per  man  for  the  year 
was  723.4  short  tons  and  for  each  day  2.72  tons. 

All  of  the  important  mines  of  the  State  are  operated  on  the  basis 
of  an  eight-hour  day.  Out  of  a  total  of  5,484  men  in  1908,  4,665  were 
reported  as  working  eight  hours.  In  1907,  5^594  men  out  of  a  total 
of  5,945  worked  eight  hours.  The  labor  difficulties  in  1908  were 
limited  to  the  strike  of  226  men  at  the  Wilkeson  mines,  in  Pierce 
County.  This  strike  began  in  November,  1907,  and  had  not  been 
officially  declared  off  at  the  close  of  1908.  The  mines  continued  to 
operate,  however,  notwithstanding  the  labor  troubles,  although  the 
production  decreased  approxirnately  50  per  cent. 

Four  mining  machines  were  in  use  in  Washington  during  1908.  and 
the  machine-mined  product  amounted  to  20,000  tons.  No  macnine- 
mined  coal  was  reported  in  1907.  Something  over  one-third  of  the 
total,  or  1,098,879  short  tons,  of  Washington's  coal  production  in 
1908  was  washed  at  the  mines  before  shipment.  The  washing  opera- 
tions yielded  859,942  short  tons  of  cleaned  coal  and  238,937  tons  of 
refuse. 

According  to  Mr.  D.  C.  Botting,  state  mine  inspector,  the  accidents 
in  the  coal  mines  of  Washington  during  1908  aggregated  104,  of 
which  25  were  attended  with  fatal  results  and  79  were  nonfatal.  As 
is  generally  the  case,  most  of  the  fatal  accidents  were  preventable. 
Practically  50  per  cent,  or  12  out  of  25,  deaths  were  due  to  falls  of 
roof  in  rooms,  and  tiiere  were  19  men  injured  from  this  cause.  Seven 
men  were  killed  and  23  injured  by  being  crushed  by  mine  cars.  One 
man  only  was  killed  by  an  explosion  of  gas.  but  14  were  injured  from 
this  cause.  The  cave  in  of  a  pillar  kiliea  1  man,  and  1  man  each 
was  killed  by  electricity  and  by  a  fall  down  a  shaft.  Two  men  were 
killed  by  being  struck  oy  pieces  of  timber.  Of  the  25  men  killed  7 
were  married,  and  there  were  19  children  left  fatherless.  The  death 
rate  per  1 ,000  men  employed  was  4.56,  and  the  number  of  tons  mined 
for  each  life  lost  was  120,998. 
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The  statistics  of  production,  by  counties,  in  1907  and  1908,  with  the 
distribution  of  the  production  for  consumption,  are  shown  in  the  fol- 
lowing table: 

Coal  production  of  Washingtxm  in  1907  and  1908,  by  counties,  in  short  tons. 

1907. 


County. 

Loaded  at 
mines  for 
shipment. 

Sold  to 
local 
trade 
and  used 
by  em- 
ployees. 

Used  at 
mines 

for 

steam 

and 

heat. 

Made 
into 
colce. 

Total 
quantity. 

Total 
value. 

▲ver- 

^oe 

Aver- 
age 
num- 
ber of 
days 
active. 

Avenge 

number 
of  em- 
ployees. 

King 

1,325,054 
1,467.055 

91.985 
451,833 

29,170 

55,470 

22,571 

6,344 

4,821 

1,566. 

61,189 
85,261 

5,210 
29,027 

3.578 

3,920 
'86,'488' 

1,445,633 

1,624,887 

103,530 

572,160 

84,304 

32,700,747  81.04 

283 
284 
237 
248 
161 

2,166 

Kittitas 

8,150,501 

260,262 

1,380,010 

80,281 

2.07 
2.51 
2.41 
2.34 

2,380 

Lewis 

'ioi 

Pierce 

1,000 

Other  counties  «.. 

lOO 

3,365,007 

90,762 

134,265 

90,408 

3,680,532 

7,670,801 

2.00 

273 

5^945 

1008. 


King 

800,182 
1,357,073 

60,438 
448,174 

50,053 

69,184 

20,328 

7,065 

8,882 

785 

50,277 
37,220 

6,172 
28,952 

2,488 

3,000 
65,670 

031,643 
1,414,621 

73,6''5 
551,678 

53,326 

82,058,006 
2,993,113 

164,090 
1,373,296 

101,008 

82.21 
2.12 
2.23 
2.40 
1.80 

103 
188 
233 
239 
182 

1,601 

Kittitas 

2,230 

Lewis 

162 

Pierce 

1,240 

Other  counties  ft.. 

182 

2,715,920 

106,244 

134,100 

68,670 

3,024,043 

6,690,412 

2.21 

202 

^484 

a  Cowlitz,  Thurston,  and  Whatcom. 


b  Clallam,  Thurston,  and  Whatoom. 


Considering  the  production  of  1908  by  counties,  it  is  seen  that  the 
greatest  decrease  occurred  in  King  County,  whose  output  declined 
something  over  one-third — from  1,445,633  short  tons  in  1907  to 
931,643  tons  in  1908.  The  decrease  in  Kittitas  County  was  110,266 
tons.  Li  all  the  coal-producing  coimties  except  those  in  which  the 
production  is  reported  from  a  number  of  small  mines  decreases  were 
shown,  as  exhibited  in  the  following  table: 

Production  of  coal  in  Washington,  1904-1908,  by  counties,  in  short  tons. 


County. 

1904. 

1905. 

1906. 

1007. 

1906. 

I]>craa8e(+) 
or  decrease 
(-),  1908. 

CowllU 

1,800 

1,219,230 

1,340,400 

1,335 

531.580 

10,650 

1,837 

30,840 

03.706 

1,009.163 

1,280.845 

1,300 

470,012 

03, 528 

1,310,530 

1,422,612 

25,880 

513,630 

07,434 

1,445,683 

1,524,887 

108,580 

572,160 

(») 

931,643 
1,414,621 

73,676 
551,678 

—    7.424 

King 

—  513,900 

Kittitas 

—  110!  266 

Lewis 

-    20,861 

Pierce 

-    20,691 

Skagit 

Whatcom 

58,826 

Other  counties 

26,880 

•1-    36,446 

Total 

8,137.681 
$5,120,031 

2.864,926 
85,141,258 

3,276.184 
$6,908,434 

3,680,582 
$7,670,801 

8,024,043 
$6,600,413 

-  ^S5,680 

Total  value .... 

—$060,880 

a  Includes  Whatcom  County.      5  No  prodoction  In  Cowlits  County.        <  Indoded  In  other  oountiea. 

The  United  States  census  report  for  1860  contains  the  first  record 
of  coal  production  in  Washington.  This  production  was  entirely 
from  the  Bellingham  Bay  properties,  in  Whatcom  County,  and 
amoimted  to  6,374  tons.  The  State  did  not  assxune  much  importance 
as  a  coalproducer,  however,  until  the  opening  of  the  Green  River 
field,  in  Kin^  Coimty,  between  1^80  ana  1885,  and  of  the  Roslyn 
mines,  in  Kittitas  County,  which  began  producing  about  the  same 


time.    The  growth  of  the  industiT  since  1860,  when  production  in 
WashingtoD  Degan,  is  shown  in  the  following  table: 


PmdueUono/eoal 

Y«M. 

QumUty. 

Y*»r. 

Qiantlty. 

Yew. 

Qu-otlt,. 

Y«. 

Quality. 

ueo 
aa 

:g 

iffi) 
in 

si 
•;i 

20,000 

23,000 

873 

187* 

m'.'.'.'.'.'.'.'. 

882 

Bss:;:;:::: 

III 

2M,ego 

888 

BUT 

888 

mV.'.V.'.'.: 

im.'.".'.'.'. 
1894 

J9)a'.'.'.'//.'. 

1888::::::; 

g:::::::: 

2,028,881 
2,681.214 

3,080,632 
3,024,943 

4fl,m.640 

The  production  of  coal  in  Washington  from  the  time  when  coal 
mining  Dcgan,  in  1860,  has  amounted  to  46,133,640  short  tons,  repre- 
senting an  exhaustion  of  approximately  69,000,000  tons.  Mr.  Camp- 
bell estimates  the  original  coal  suj^ply  of  the  State  as  20,000,000,000 
short  tons,  of  which  the  exhaustion  to  the  close  of  1908  represented 
0.35  per  cent.  According  to  these  estimates,  the  quantity  of  coal  still 
in  the  ground  at  the  close  of  1908  was  19,931,000,000  tons,  6,600  times 
the  production  of  1908  and  4,400  times  the  exhaustion  represented 
by  that  output. 

WEST  VIRGINIA. 

Total  production  in  1908,  41,897,843  short  tons;  spot  Talue, 
$40,009,054. 

Owing  to  conditions  more  farorable  for  the  cheap  production 
of  coal  in  West  Virgiiiia,  the  percentage  of  decrease  m.  that  State 
during  1908  was  less  than  in  Ohio,  Pennsylvania,  Maryland,  and 
Alabama.  In  the  preliminary  statement  issued  early  in  Januatr, 
1909,  it  was  stated  that  the  output  of  coal  in  West  Vii^inia  would 
show  a  decrease  between  10  and  15  per  cent,  which  would  reduce  the 
tonnage  to  an  amount  about  equal  to  that  of  1906.  The  decrease 
was  6,193,740  short  tons,  or  12.88  per  cent,  from  48,091,583  short 
tons  in  1907  to  41,897,843  tons  in  1908.  The  production  in  1908  was 
1,392,507  short  tons  less  than  in  1906.  The  value  of  the  production 
in  1908  was  $40,009,054,  which,  compared  with  the  value  in  1907 
($47,846,630),  shows  a  decrease  of  $7,837,576,  or  16.38  per  cent.    The 

git  cent  of  decrease  in  Pennsylvania  bituminous  coal  was  21.95,  in 
hio  18.27  per  cent,  in  Maryland  20.89  per  cent,  and  in  Alabama 
18,57  per  cent.  Besides  the  conditions  favorable  to  the  cheap 
production  of  coal,  there  is  another  reason  why  the  percentage  of 
decrease  in  West  Virginia  was  less  than  in  the  other  States.  This 
ia  because,  with  the  exception  of  the  Kanawha  district,  few  of  the 
miners  in  the  State  have  organized,  and  there  was  no  susp^ion  of 
operations  pending  the  adjustment  of  the  wage  scale  in  West  Vir- 
gmia  aa  there  was  ia  the  adjoining  States. 

The  decreases  in  1908  were  particularly  noticeable  in  the  important 
coke-making  counties  of  Fayette  and  McDowell.  The  decrease  in 
the  fonner  county  was  936,417  short  tons,  and  in  the  latter  1,239,173 
tons.  The  quantity  of  coal  made  into  coke  in  Fayette  County 
decreased  from  1,125,566  short  tons  in  1907  to  607,656  tons  in  1908, 
and  in  McDowell  Coimty  the  quantity  of  coal  made  into  coke  decreased 
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from  3,039,094  short  tons  to  2,348,945  tons.  The  total  decrease  for 
the  State  in  the  coal  made  into  coke  was  2,432,208  short  tons. 
Both  Fayette  and  McDowell  counties  are  located  in  the  southern 
part  of  tne  State.  Kanawha  County,  which  is  also  among  the  south- 
em  counties,  decreased  its  production  957,526  short  tons,  Mercer 
County  decreased  256,083  tons,  and  Mingo  428,847  tons.  Fayette, 
McDowell,  and  Kanawha  counties  are  the  largest  coal  producers 
in  the  State.  Among  the  northern  counties,  the  ones  which  suffered 
the  greatest  losses  were  Harrison,  with  a  decrease  of  677,328  short 
tons;  Preston,  627,187  short  tons;  Marshall,  352,836  short  tons; 
Randolph,  309,566  short  tons*  Marion,  305,833  short  tons;  Tucker, 
236,842  short  tons;  Monongalia,  200,042  short  tons,  and  Barbour, 
152,734  short  tons.  The  decreases  in  the  counties  of  the  southern 
portion  of  the  State  were  partly  offset  by  gains  in  Lo^an,  Putnam, 
and  Raleigh  counties,  the  mcreases  in  these  counties  being,  respec- 
tively, 434,934  short  tons,  95,373  short  tons,  and  209,768  short 
tons.  A  small  increase  of  13,832  short  tons  was  made  in  the  pro- 
duction of  Taylor  County,  in  the  northern  portion  of  the  State. 
These  were  the  only  counties  which  showed  increases  in  1908  as 
compared  with  1907.  The  large  decrease  in  Kanawha  County  was 
due  in  part  to  the  low  water  caused  by  the  continued  dry  weather 
of  the  summer  of  1908,  the  shipments  through  the  Kanawha  River 
locks  showing  a  decrease  of  42  per  cent  in  1908  as  compared  with  1907. 

West  Virginia  more  than  any  other  coal-producing  State  depends 
upon  market  conditions  outside  of  the  State  borders  for  the  uispo- 
sition  of  its  product.  The  manufacturing  industries  of  West  Vir- 
ginia are  comparatively  unimportant  when  considered  in  connection 
with  its  large  and  cheap  supply  of  high-grade  fuel.  Probably  more 
than  50  per  cent  of  West  Virginia's  coal  production  is  shipped  away 
to  support  manufacturing  industries  in  other  States,  for,  with  the 
exception  of  what  goes  into  railroad  consiunption  and  a  compara- 
tively small  amount  used  for  manufacturing  purposes  (particularly 
along  Ohio  River),  added  to  that  used  for  purely  aomestic  consumpH 
tion,  all  of  the  State's  production  of  coal — some  of  it  the  highest 
quality  of  bituminous  coal  produced  in  the  United  States — ^is  shipped 
outside  of  the  State  for  consumption. 

The  coal  mines  of  West  Virginia  in  1908  gave  employment  to 
56,861  men,  who  worked  an  average  of  185  days,  as  compared  with 
59,029  men  for  an  average  of  230  days  in  1907.  The  average  pro- 
duction per  man  for  the  year  1908  was  737  short  tons,  against  815 
tons  in  1907  and  849.5  tons  in  1906.  The  fewer  nimiber  of  days 
worked  in  1908  resulted  in  an  increase  in  the  daily  record  made  by 
the  men  employed,  and  the  average  daily  production  per  man  increased 
from  3.54  short  tons  in  1907  to  3.98  tons  in  1908. 

There  was  a  substantial  increase  in  the  proportion  of  coal  mined  by 
the  use  of  machines  in  1908  as  compared  with  the  preceding  year, 
although  the  actual  machine-mined  tonnage  decreased.  The  num- 
ber of  machines  in  use  increased  from  1,633  in  1907  to  1.574  in  1908. 
The  machine-mined  coal  decreased  from  17,627,925  snort  tons  to 
16,653,174  tons,  but  the  percentage  of  the  machine-mined  product 
to  the  total  increased  from  36.65  to  39.75.  Of  the  total  number  of 
machines  in  use  in  1908,  699  were  pick  machines,  899  chain  machines, 
and  53  long-wall  machines.  There  were  also  23  chain  shearing 
machines  in  use. 
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Although  some  vigorous  attempts  have  been  made  from  time  to 
time  to  organize  the  coal  mines  or  West  Virginia,  the  majority  of  the 
mines  continue  to  be  operated  either  on  tne  *' open-shop"  or  non- 
union basis.  Many  of  the  mines  in  the  Kanawha  region  have  for 
several  years  been  operated  under  agreements  with  the  miners' 
union,  but  in  other  portions  of  the  State  the  employees  are  for  the 
greater  part  unorganized.  As  a  consequence  of  these  conditions 
when  nunes  in  other  States  were  shut  down  in  April  and  May  West 
Virginia  was  not  affected.  The  strike  record  for  the  State  was  a 
totS  of  501  men,  who  were  idle  for  an  average  of  144  days  each. 
Only  four  mines  reported  a  suspension  due  to  labor  troubles.  One 
of  tnese  was  more  m  the  nature  of  a  shut  down  than  a  strike.  It 
was  at  the  Tunnelton  mine  of  the  Merchants'  Coal  Compaiw,  located 
in  Preston  County,  which  was  shut  down  on  April  1.  This  mine 
employed  300  men  and  was  idle  the  remainder  of  the  year.  The 
other  shut  downs  were  of  minor  importance. 

Because  of  the  '* open-shop"  or  nonunion  rules  under  which  most 
of  the  mines  of  West  Virginia  are  operated,  the  ten-hour  day  prevails 
in  the  majority  of  cases.  In  1908,  403  mines,  employing  39,550  men, 
worked  ten  hours  a  day;  180  mines,  employing  14,426  men,  worked 
nine  hours;  and  30  mines,  employing  1,242  men,  worked  eight  hours. 

According  to  Mr.  John  Laing,  chief  of  the  department  of  mines,  the 
record  of  accidents  in  the  coal  mines  of  West  Virginia  in  1908  was  in 
favorable  contrast  to  that  of  the  preceding  year,  but  the  number  of 
accidents  was  still  regrettably  large.  The  fatality  record  of  1907  was 
unusually  bad  because  of  the  disaster  at  Monon^ah  in  December  of 
that  vear,  which  alone  claimed  361  victims.  The  total  number  of 
men  Killed  in  1907  in  the  coal  mines  of  West  Virginia  was  729.  In 
1908  the  number  of  fatalities  was  reduced  to  313.  In  the  latter  year 
the  larigest  single  disaster  was  a  dust  explosion  in  the  Lick  Branch 
mine  of  the  Pocahontas  Consolidated  Collieries  Company,  in  which 
50  men  are  said  to  have  lost  their  lives.  The  most  prolific  cause  of 
deaths  was  falls  of  roofs  in  rooms,  as  from  that  cause  nearly  one-half — 
a  total  of  153 — of  the  deaths  occurred.  There  were  also  431  men 
injured  from  that  cause.  There  were  49  men  killed  and  285  injured 
by  being  crushed  by  mine  cars ;  4  were  killed  and  6  injured  by  powder 
explosions;  and  7  deaths  were  due  to  shaft  accidents.  The  total 
number  of  deaths  by  explosions  of  gas  and  dust  was  63;  37  deaths 
and  211  injuries  were  attributed  to  miscellaneous  causes.  Of  the 
total  number  of  men  killed,  125  were  married  and  253  children  were 
left  fatherless.  The  death  rate  per  1,000  employees  was  5.5  in  1908, 
against  12.35  in  1907.  and  the  number  of  tons  or  coal  mined  for  each 
life  lost  was  133,859  m  1908  against  65,969  in  1907. 

Among  the  important  developments  looking  toward  increased  pro- 
duction of  coal  in  West  Virgima  have  been,  nrsJL  the  completion  of 
the  Vii^rinian  Railway  from  Deepwater,  on  Kanawha  Kiver,  to 
Sewells  roint,  near  Norfolk.  This  important  outlet  for  West  Vir- 
ginia coal,  and  the  only  railroad  built  from  the  coal  fields  to  the 
seaboard,  was  completed  in  the  spring  of  1909  and  will  have  a  marked 
influence  upon  the  future  production  of  the  State.  Another  note- 
worthy development  has  been  the  construction  of  the  Coal  River 
Railroad  from  St.  Albans  into  the  rich  coal  fields  of  the  Coal  River 
vaUey.  This  road  has  been  purchased  by  the  Chesapeake  and  Ohio 
Railway  and  will  be  an  important  feeder  to  that  line.    The  Coal  and 
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Coke  Railroad,  extending  from  Charleston  to  Elkins,  and  penetrating 
the  coal  fields  in  the  central  portion  of  the  State,  has  under  con- 
atruction  branch  lines  which  will  develop  other  coal  fields  in  that 
part  of  the  State,  and  the  indications  are  that  with  these  develop- 
ments completed  West  Virginia  will  again  take  second  place  among 
the  coal-producing  States.  West  Virginia  occupied  second  place  in 
1906,  but  fell  back  to  third  in  1907  and  1908. 

The  statistics  of  production,  by  counties,  in  1907  and  1908,  with 
the  distribution  of  the  product  for  consumption,  are  shown  in  the 
following  table: 

Coal  pToduetion  of  Wai  Vvffinia  in  1907  and  1908,  by  emmUu,  in  thort  ton*. 
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The  statistics  of  production,  by  counties^  during  the  last  five  years, 
with  the  increases  and  decreases  in  1908  as  compared  with  1907,  are 
shown  in  the  following  table: 

Coal  production  of  West  Virginia^  by  counties,  1904-1908,  in  short  tons. 


County. 


Bvboar... 
BnolcB.... 

Okj 

ParettB... 

Onnt 

Huoock.. 
Hirrison.. 
Eamnrba. 

Loan 

MebomSi. 
Marion.... 
ManhBU.. 
Mason 


Minenl 

Mingo 

MmonnUa 

NIdwIas 

Ohio 

Pnston 

Patnam 

Raieidii 

Randolph 

T«7lor 

Tncker 

Other  oonnties  and  small 


666,010 
67,706 
55,814 

7,222,347 

161,665 

79,528 

2,714,832 

3,134,256 
826 

6,755,138 

3,407,460 
398,504 
117,437 

1,761,265 
560,640 

1,460,710 
200,567 
88,452 
118,725 
665,626 
386,840 
501.704 
379,622 
283,332 

1,126,883 

33,256 


615,437 

230,396 

80,424 

7,085,327 

207,026 

57,683 

2,850,678 

3,073,717 
223,310 

8,245,167 

3,621,210 

438,773 

05,786 

2,260,076 
575,204 

1,679,526 
218,360 
58,179 
100,201 
837,666 
548,767 
827,868 
517,078 
348,106 

1,005,060 

72,540 


Total '    32,406,752 

Total  value 828,647,014 


37,701,580 
$32,341,790 


Increase 

1006. 

1907. 

1908. 

(+)  or  de- 
crease (—), 
1908. 

003,681 

1,175,763 

1,023,029 

-   152,734 

483,256 

454,110 

433,373 

20,746 

70,385 

68,747 

6,622 

-   57,125 

8,260,307 

8,509,978 

7,663,561 

-   036,417 

297,026 

312,407 

217,074 

-   95,333 

70,251 

87,100 

85,631 

1,460 

3,626,337 

3,030,965 

3,262,637 

—   677,328 

4,880,307 

5,588,074 

4,630,648 

-   057,526 

502,895 

1,248,522 

1,683,456 

+   434,934 

8,707,677 

9,840,975 

8,601,802 

—  1,239,173 

4,163,462 

4,228,231 

3,922,398 

-   305,833 

511,335 

612,605 

259,760 

-   352,836 

112,660 

150,726 

119,723 

-   31,003 

2,199,830 

2,344,426 

2,088,343 

-   256,088 

661,038 

746,668 

606,226 

-   50,442 

2,210,276 

2,229,436 

1,800,589 

-   428,847 

328,406 

424,097 

224,955 

-   200,042 

70,635 

82,246 

41,629 

-   40,617 

121,464 

187,545 

145,987 

-   41,658 

1,120,344 

1,286,535 

650,348 

-   627,187 

548,725 

437,073 

532,446 

+   95,373 

1,105,318 

1,412,393 

1,622,161 

+   200,768 

887,762 

671,417 

361,851 

-      309,566 

445,427 

475,237 

480,069 

+.   13,832 

1,199,041 

1,217,267 

980,425 

-   236,842 

04,603 

274,131 

345,191 

+   71,060 

43,290,350 

48,091,583 

41,807,843 

-  6,193,740 

$41,051,939 

$47,846,630 

$40,009,054 

-$7,837,576 

For  commercial  purposes  the  principal  coal-producing  regions  of 
West  Virginia  may  be  divided  mto  four  distinct  districts.  These 
may  be  distin^ished  by  certain  geographic  or  physio^aphic  features. 
They  do  not  mclude  all  of  the  coal-producing  counties  of  the  State, 
but  do  include  the  more  important  ones,  and  they  contributed  over 
90  per  cent  of  the  total  output  of  the  State  in  1908.  ^  Two  of  these 
districts  are  in  the  northern  part  of  the  State  and  two  in  the  southern 
portion.  The  two  in  the  northern  portion  are  designated,  respec- 
tively, the  Fairmont,  or  upper  Monongahela,  district  and  the  Elk  Gar- 
den, or  upper  Potomac.  Those  in  the  southern  portion  of  the  State 
are  the  Pocahontas,  or  Flat  Top,  district  and  the  New  and  Kanawha 
rivers  district.  The  upper  Monongahela  district  is  penetrated  by  the 
Baltimore  and  Ohio  Railroad,  and  sends  its  coal  to  market  over  that 
hi^way. 

The  upper  Potomac  region  is  also  reached  by  the  Baltimore  and 
Ohio  Ramoad,  and  ispenetrated  by  the  West  Virginia  Central  and 
Pittsburg  Railway.  Tub  Pocahontas,  or  Flat  Top,  region  is  tribu- 
tary to  the  main  branch  of  the  Norfolk  and  Western  Railway.  All 
of  the  product  of  this  district  goes  either  west  or  to  tide  water  over 
that  line.  The  New  and  Kanawha  rivers  district  is  named  from  the 
two  rivers  which  drain  it,  the  coal  being  shipped  partly  by  the  Chesa- 
peake and  Ohio  RaQway  and  the  Kanawha  and  Michigan  Railway, 
which  pass  through  it,  and  partly  by  barges  on  Kanawha  River. 
The  Virginian  RaOway,  to  wnich  reference  nas  already  been  made, 
will  afford  additional  transportation  to  both  the  Pocahontas,  or  Flat 
Top,  and  the  New  River  di3tricts.    The  most  important  district  from 
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the  productive  point  of  view  is  that  of  New  and  Kanawha  rivers.which 
embraces  the  counties  of  Fayette,  Kanawha,  Raleigh,  and  Putnam. 
The  coal  from  these  four  counties  is  drawn  from  two  different  areas, 
most  of  the  coal  from  Kanawha  and  Putnam  counties  being  from  a 
higher  geolo^c  horizon  than  that  of  Fayette  and  Raleigh  counties, 
but  the  distnct  is  practically  compact  and  continuous  and  is  drained 
by  the  same  waters  and  reached  by  the  same  railroads,  so  the  two 
areas  are  considered  as  one  district  m  this  report. 
Coal  prodvction  of  tht  principal  dtttrieU  of  We*t  Virginia,  1886-1907,  ii 
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Since  1881,  or  in  a  period  of  twenty-seven  years,  there  have  only 
been  two  instances  in  which  the  coal  production  of  West  Virginia 
has  shown  a  decrease  in  one  year  as  compared  with  the  preceding. 
These  exceptions  were  in  1895  and  in  1908,  both  of  them  being  years 
of  marked  industrial  depression,  and  in  order  to  show  the  great 
increase  made  by  West  Vii^nia  as  a  coal-producing  State  the  fol- 
lowing table  has  been  prepared.  The  average  annual  increase  in 
this  period  of  twenty-seven  years  has  been  1,489,550  short  tons. 

Annval  trureaat  in  Cht  coal  produetvm  of  Wat  Virginia,  1881-1908,  in  thort  ton*. 
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The  statistics  of  coal  production  in  West  Virginia  since  1863,  when 
the  State  was  formed  out  of  Virginia,  to  the  close  of  1908,  are  shown 
in  the  following  table. 

Production  of  coal  in  West  Virginia  from  1863  to  the  close  of  1908  ^  in  short  tons. 


Yfltf. 

Quantity. 

Year. 

1 
Quantity. 

Year. 

Quantity. 

Year. 

Quantity. 

1865 

444,648 
464,888 
487,897 
512,068 
660,360 
600.227 
603,148 
606,878 
618,830 
700,000 
1,000,000 
1,120,000 

1875 

1,120,000 
806,000 
1,120,000 
1,120,000 
1,400,000 
1,820,844 
1,680,000 
2,240,000 
2,335,833 
3,360,000 
3,360.062 
4,005.706 

1887 

4,881,620 

5,496,800 

6,231,880 

7,394,654 

9,220,665 

9,738,765 

10,706,578 

11,627,767 

11,387,961 

12,876,296 

14,248,169 

16,700,999 

1899 

10.262.005 

1864. 

1876 

1888 

1000 

22.647.207 

1866. 

1877 

1880 

1001 

24,068,402 

1888 

1878 

1890 

1002 

24,570,826 

1867 

1879 

1801 

1003 

20.337.241 

1868 

1880 

1892 

1004 

32,406,762 

1860 

1881 

1893 

1905 

37.791.580 

U70 

1882 

1894 

1906 

43,290,360 
48.091,683 

1871 

1883 

1896 

1907 

1832. 

1884 

1896 

1908 

41.897.843 

Ign 

1885.. 

1897 

1874. 

1886 

1898 

476.096.382 

The  total  production  of  coal  in  West  Virginia  to  the  close  of  1908, 
as  shown  in  the  foregoing  table,  amounted  to  476,096,382  short  tons, 
equivalent  to  an  exhaustion  of  715,000,000  short  tons.  As  a  result 
of  recent  study  of  the  coal  fields  of  West  Virginia  bv  Dr.  I.  C.  White, 
state  geologist,  the  estimates  of  the  original  supply  as  prepared  by 
M.  R.  Campbell  have  been  materially  reduced.  The  revised  esti- 
mates by  Doctor  White  and  Mr.  Campbell  place  the  original  supply 
in  West  Virginia  at  150,000,000,000  short  tons.  Deducting  from 
this  the  exhaustion  to  the  close  of  1908,  the  apparent  supply  now 
available  amoimts  to  149,285,000,000  short  tons,  about  3,500  times 
the  production  of  1908  and  2,400  times  the  exhaustion  represented 
by  tnat  production. 

WYOMING. 

Total  production  in  1908,  5,489,902  short  tons;  spot  value, 
$8,868,157. 

In  addition  to  the  decline  in  business  caused  by  the  financial 
depression,  coal-mining  operations  in  Wyoming,  as  in  the  adjoining 
State  of  Montana,  su£^red  from  an  oversupply  of  fuel  mined  during 
the  summer  and  early  fall  of  1907,  when,  because  of  repeated  warn- 
ing of  a  fuel  famine  bv  the  transportation  companies,  consumers 
laid  in  their  supplies  of  fuel  in  order  to  avoid  a  repetition  of  the  pre- 
ceding winter,  when  the  public  suiBFered  greatly  from  the  scarcity  of 
coal.  This  action  resulted  in  a  large  business  which  extended  well 
into  October.  Some  of  the  railroad  companies  and  steam  users  of 
the  Northwest,  particularly  in  Washington  and  Idaho,  went  so  far 
as  to  ship  in  British  Columbia  coal,  both  oy  rail  and  water,  in  anticipa- 
tion of  short  fuel  supplies.  The  Northern  Pacific  and  the  Union 
Pacific  railroads  storea  large  quantities  of  coal  along  their  tracks, 
some  of  it  being  brought  from  tne  eastern  fields  via  the  Lakes  and  by 
rail  from  Lake  Superior  points.  All  of  this  supply  was  on  hand 
when  the  panic  started  in  1907  and  closed  down  a  great  many  of  the 
mining  and  milling  properties  in  Washington,  Idaho,  and  l^ntana. 
Many  of  these  had  not  resumed  operations  at  the  close  of  1908,  and 
nearly  all  had  in  their  bins  large  quantities  of  coal  which  had  been 
purchased  during  the  preceding  year.    The  ultimate  result  of  these 
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conditions,  as  shown  in  the  coal  production  of  Wyoming,  was  the 
decrease  of  763,068  short  tons,  or  12.2  per  cent,  in  quantity  and  of 
$864,511,  or  8.88  per  cent,  in  value.  The  fact  that  the  decrease  in 
value  was  less  in  proportion  than  the  decrease  in  production  was  due 
to  two  causes,  in  September,  1907,  just  preceding  the  panic  and 
when  prosperity  was  at  its  height,  the  coal  operators  of  Wyoming 
entered  into  an  agreement  with  the  United  Mine  Workers  of  Ainerica. 
The  demand  for  coal  at  that  time  was  brisk,  and  prices  were  remuner- 
ative, and  the  operators  entered  into  what  they  considered  a  liberal 
arrangement  with  the  miners,  paying  an  average  of  $3.40  a  day  for 
eight  nours'  labor  and  60  cents  per  ton  for  mining  on  a  mine-run 
basis.  On  the  termination  of  this  agreement,  in  ^ptember,  1908, 
an  attempt  was  made  to  reduce  the  wage  scale,  and!^  as  the  miners 
would  not  accept  any  reduction  a  number  of  mines  were  shut  down. 
After  an  idleness  of  thirty  days  some  of  the  mines  resumed  oper- 
ations at  the  old  rate  and  the  others  were  obliged  to  follow  suit. 
Adherence  to  this  agreement  increased  the  expense  of  mining  coal  and 
necessitated  an  increase  in  price.  In  addition  to  this  the  market  for 
steam  coal  where  slack  or  screenings  could  be  used  was  practically 
cut  off,  and  the  coal  marketed  consisted  of  a  larger  proportion  of 
screened  coal,  which  commands  a  higher  price. 

The  shortened  demand  for  labor  m  otner  branches  of  the. mining 
industry  increased  the  supply  at  the  coal  mines,  and  the  average 
number  of  men  employed  snowed  an  increase  from  6,645  in  1907  to 
6,915  in  1908.  The  average  number  of  days  worked,  however,  de- 
creased from  275  to  217.  The  fewer  number  of  days  worked  in  1908 
iacreased  the  intensity  of  labor,  as  shown  by  the  fact  that,  although 
the  average  production  per  man  for  the  year  decreased  from  941  tons 
in  1907  to  794  tons  in  1908,  the  average  production  for  each  man  per 
day  increased  from  3.42  tons  to  3.66  tons,  the  latter  being  comparaole 
with  1906,  when  the  average  output  per  man  was  3.68  tons  per  day 
and  1,033.7  tons  for  the  year. 

The  statistics  relating  to  the  use  of  mining  machines  showed  that 
there  were  88  coal-cutting  machines  in  use  in  Wyoming  during  1908, 
an  increase  of  3  over  1907.  The  machine-mined  product  decreased, 
however,  from  1,328,709  short  tons  in  1907  to  1,072,619  tons  in  1908. 
and  the  percentage  of  the  machine-miaed  tonnage  to  the  total 
decreased  from  21.25  to  19.54.  Of  the  total  numoer  of  machines 
in  use  in  1908,  47  were  of  the  pick  or  pimcher  t3rpe,  40  were  chain- 
breast,  and  1  was  a  long-wall  machine. 

As  a  result  of  the  agreement  made  with  the  United  Mine  Workers, 
nearly  all  of  the  mines  in  Wyoming  have  been  placed  on  an  eight- 
hour  pasis,  6,802  men  employed  at  51  mines,  out  of  a  total  of  6,916, 
working  eight  hours  a  day  during  1908. 

As  previously  stated,  such  labor  troubles  as  occurred  in  the  coal 
miaes  of  Wyoming  during  1908  were  the  result  of  an  attempt  to 
reduce  wages  upon  the  termination  of  the  wage-scale  agreement 
on  the  Ist  of  September.  The  suspension  of  operations  affected  the 
larger  mining  concerns,  there  being  14  mines  employing  4,658  men 
(a  Tittle  more  than  two-thirds  of  the  total  number  of  mine  workers 
in  the  State)  which  reported  idleness  on  account  of  strikes.  The 
average  number  of  days  idle  was  21  per  man,  and  the  total  amoimt 
of  time  lost  Wi^  6.6  per  cent  of  the  total  time  made. 
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In  the  latter  part  of  March  there  occurred  at  Hanna  No.  1  mine, 
of  the  Union  Pacific  Coal  Company,  one  of  the  worst  disasters  in  the 
history  of  coal  mining  in  the  State  of  Wyoming.  While  spoken  of 
as  one  disaster,  it  was  in  reality  two  explosions,  the  first  of  which 
occurred  about  3  o'clock  in  the  afternoon  of  March  28  and  resulted  in 
the  death  of  18  men,  including  most  of  the  mine  bosses  and  experi- 
enced miners  who  were  fighting  a  fire  in  one  of  the  new  entries.  The 
second  explosion  occurrea  about  10  o'clock  on  the  night  of  the  same 
day,  and  killed  41  men,  including  the  mine  inspector  of  the  district, 
wto  were  engaged  in  rescue  work. 

Aside  from  tne  men  killed  in  the  Hanna  disaster,  over  two-thirds 
of  the  accidents  which  occurred  in  the  coal  mines  of  district  No.  1  and 
resulted  in  loss  of  life  were  caused  by  falls  of  rock  and  coal,  many  of 
which  might  have  been  avoided,  according  to  the  mine  inspector,  by 
proper  timbering.  There  were  but  two  fatal  accidents  m  district 
>o.  2,  and  the  loss  of  both  lives  was  due,  in  the  opinion  of  the  mine 
inspector,  to  carelessness  on  the  part  of  the  imfortunate  men. 

The  statistics  of  production,  by  counties,  in  1907  and  1908,  with 
the  distribution  of  the  product  for  consumption,  are  shown  in  the 
following  table : 

Ccal  production  of  Wyoming,  in  1907  and  1908,  by  counties,  in  short  tons, 

10O7. 


Comity. 


Loaded  at 
mines  for 
shipment. 


Sheridan 1,162,830 

Sweetwater 1,988,760 

1,780,906 
949,150 


VlnU 

Other  ooontlesa 

Small  mines 


5,881,055 


Sold  to 
local 
trade 
and  used 
by  em- 
ployees. 


22,612 
9,185 
8,293 

33,171 
740 


74,001 


Used  at 
mines 

for 

steam 

and 

heat. 


40,779 

73,897 

101,143 

82,115 


297,934 


Total 
quantity. 


1,226,221 
2,071,842 
1,880,742 
1,064,445 
740 


6,252,990 


Total 
value. 


S2,112,003 

<S,  lo4,7Vv 

2,844,805 

1,639,249 

1,812 


9,732,668 


Aver- 
age 

price 
per 

ton. 


Aver- 
age 
num- 
l)er  of 
days 
active. 


SI.  72 

259 

1.51 

288 

1.51 

284 

1.54 

257 

2.45 

1.56 

275 

Average 
number 
of  em- 
ployees. 


1,426 
2,092 
1,830 
1,298 


6,645 


1908. 


Blghflm 

ShirWan 

Sweetwater 

rinta 

Othercoontiesft 
Small  mines .... 


91,000 

784,141 

2,093,244 

1,263,577 

918,336 


5,150,298 


7,475 
18,507 
11,903 
18,966 
18,677 
934 


76,552 


2,800 
36,795 
75,786 
97,945 
49,726 


263,062 


101,275 

839,533 

2,180,983 

1,380,488 

986,739 

934 


5,480,902 


9174,860 
1,276,649 
3,692,267 
2,035,821 
1,686,325 
2,235 


8,868,157 


SI.  73 
1.52 
1.69 
1.47 
1.71 
2.39 


1.62 


214 
172 
226 
224 
233 


217 


241 
1,166 
2,749 
1,547 
1,213- 


6,916 


a  Bighorn,  Carbon,  Converse,  Crook,  Fremont,  Johnson,  and  Weston. 
b  Carbon,  Converse,  Crook,  Fremont,  Johnson,  and  Weston. 

The  counties  which  suffered  most  from  decreased  production  in 
1^908  were  Uinta,  in  which  the  production  fell  off  509,254  tons,  and 
Sheridan,  whose  loss  amounted  to  386,688  tons.  Sweetwater 
Coimty,  the  most  important  producing  county  in  the  State,  showed 
an  increase,  however,  of  109,091  short  tons.  Big  Horn  County,  in 
which  there  has  been  considerable  development  work  during  the 
last  year,  increased  its  output  44,309  tons.  This  promises  to  be 
one  of  the  important  coal-producing  regions  in  the  State, 
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The  statistics  of  the  production  of  coal,  by  counties,  during  the 
last  five  years  with  the  increases  and  decreases  in  1908  as  compared 
with  1907,  are  shown  in  the  following  table: 

Coal  prodtuUion  of  Wyoming,  1904^1908,  by  counties,  in  short  tons. 


County. 


Bigtaoni 

Carbon 

Converse 

Sheridan 

Sweetwater. 

Uinta 

Weston 

Crook 

Fremont 

Johnson 

Natrona 

Small  mines. 


Total 

Total  value . 


1904. 

1905. 

1906. 

1907. 

1908. 

6,235 

336,292 

77,386 

554,785 

1,992,993 

1,800,060 

398,367 

1 

4,605 

354,358 

64,939 

742,314 

2,113,979 

1,89-/,  668 

409,690 

4,743 

450,636 

69,405 

1,014,318 

2,121,546 

2,078,772 

370,990 

66,966 

583,402 

48,700 

1,226,221 

2,071,842 

1.889,742 

361,015 

101,275 

543,009 
32,745 

839,533 
2,180,033 
1,380,488 

337,815 

1         9,254 

11,708 

012,920 

M4,3G2 

573,170 

3,175 

2,670 

1,565 

740 

934 

5,178,556 
16,747,909 

5,602.021 
97,336,951 

6,133,094 
18,013,528 

6,262,990 
19,732,668 

5,489.902 
18,868,157 

(+)orde- 

creaseC— ) 

1908. 

+     44,300 

-  40.303 
~    15,055 

-  386,688 
+  109.091 

-  509,254 

-  23,200 

+  58,808 
+    194 


-  763.088 
-1864,511 


a  Crook  and  Johnson  only. 


b  Crook,  Fremont,  and  Johnson. 


The  first  production  of  coal  in  Wyoming  was  reported  in  1S65,  one 
year  later  than  the  first  output  of  coal  in  Colorado.  This  pioneer  coal 
mining  was  probably  carried  on  in  connection  with  the  construc- 
tion or  the  union  Pacific  Railroad.  The  total  output  in  that  year 
amounted  to  800  tons.  Five  years  later,  when  the  railroad  was  com- 
pleted, the  production  amounted  to  about  50,000  tons. 

The  growth  of  the  coal-mining  industry,  indicating  as  it  does  the 
increase  in  population  and  the  industrial  development  of  the  State 
since  1865  and  up  to  the  close  of  1908,  is  shown  in  the  following  table: 

Production  of  coal  in  Wyoming  from  1865  to  1908,  in  short  tons. 


Year. 

Quantity. 

Year. 

Quantity. 

1 

!       Year. 

Quantity.   |       Year. 

1 

Quantity. 

1865 

800 

2,500 

5,000 

6,925 

49,382 

50,000 

147,328 

221,745 

250,700 

219,061 

300.808 

334,550 

1877 

342,853 
333,200 
400,991 
589,595 
420,000 
707,764 
779,689 
902,620 
807,328 
829.355 
1,170.318 
1.481,540 

1889 

1,388,947 
1,870,366 
2.327,841 
2.503,839 
2.439,311 
2,417,463 
2,246.911 
2,229,624 
2,507,886 
2,863,812 
3.837,392 

,  1901 

4,485.374 

1866 

1878 

1890 

1902 

4.420.491 

1867 

1879 

1891 

1003 

4,685.293 

1868 

1880 

1892 

1904 

5,178,556 

18(59 

1881 

1803 

1905 

5.002.021 

1870 

1882 

1894 

1906 

6.133.904 

1871 

1883 

1805 

1907 

6.252.900 

1872 

1884 

1896 

1906 

5.480,902 

1873 

1885 

1897 

1874 

1886 

1898 

83.306.667 

1875 

1887 

'  1899 

1876 

1888 

1900 

4.014.602  , 

The  estimate  of  the  original  coal  supply  of  Wyoming,  as  made  bv 
Marius  R.  Campbell,  of  the  United  States  Geological  Survey,  cred- 
ited that  State  with  the  largest  original  supply,  with  the  single  excep- 
tion of  North  Dakota,  whicn  is  estimated  to  have  contained  originaliy 
500,000,000,000  short  tons  of  coal.  The  areas  of  North  Dakota  are. 
however,  entirely  of  lignite,,  while  in  Wyoming  the  coal  is  either  of 
bituminous  or  of  subbituminous  character.  Wyoming's  supply  is 
estimated  to  have  been  424,085,000,000  short  tons,  compared  with 
which  the  aggregate  production  to  the  close  of  1908  (83,308,667  short 
tons)  appears  insignificant.  The  total  exhaustion  of  the  beds  up  to 
the  close  of  1908  amounted  to  125,000,000  short  tons,  or  0.029  per 
cent  of  the  total  estimated  supply. 
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Indiana  folio,  Pennsylvania,  description,  oy  G.  B.  Richardson.  Geologic  Atlas 
U.  S,,  folio  102,  1904,  pp.  4-6. 

Latrobe  folio,  Pennsylvania,  description,  by  M.  R.  Campbell.  Geologic  Atlas 
U.  S.,  folio  110.  1904,  pp.  12-15. 

Kittanning  folio,  Pennsylvania,  description,  by  Charles  Butts.  Geologic  Atlas 
U.  S.,  folio  115,  1904,  pp.  12-13. 

Mineral  resources  of  tne  Elders  Ridge  quadrangle,  Pennsylvania,  by  R.  W.  Stone. 
Bull.  No.  256,  1905.    Coal,  pp.  31-54.    Coke,  p.  55. 

Pittsburg  coal  in  the  Burgettstown  quadrangle,  Pennsylvania,  by  W.  T.  Griswold. 
Bull.  No.  260,  1905,  pp.  402-410. 

Waynesbui^g  folio,  Pennsvlvania,  description,  by  R.  W.  Stone.  Geologic  Atlas 
U.  S..  folio  121,  1905,  pp.  9-10. 

Elders  Rid^e  folio,  Pennsylvania,  description,  by  R.  W.  Stone.  Geologic  Atlas 
U.  S.,  folio  123,  1905,  pp.  7-9. 

Rural  Valley  folio,  Pennsylvania,  by  Charles  Butts.  Geologic  Atlas  U.  S.,  folio 
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£!bensbui^  folio,  Pennsylvania,  description,  by  Charles  Butts.  Geologic  Atlas 
U.  S.,  folio  133,  1905,  pp.  7-9. 

Beaver  folio,  Pennsylvania,  description,  by  L.  H.  Woolsey.  Geologic  Atlas  XJ.  S., 
folio  134,  1905,  pp.  11-12. 

Economic  geology  of  the  Kittanning  and  Rural  Valley  quadrangles,  Pennsylvania^ 
by  Charles  Butts.    Bull.  No.  279,  1906.    Coal,  pp.  44-102. 

Clearfield  coal  field,  Pennsylvania,  by  G.  H.  Ashley.  Bull.  No.  285,  1906,  pp. 
271-275. 

The  Punxsutawney  and  Glen  Campbell  coal  fields  of  Indiana  and  Jeffenon  countka, 
Pa.,  by  F.  B.  Peck  and  G.  H.  Ashley.    Bull.  No.  285,  1906,  pp.  276-279. 
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Economic  geology  of  the  Beaver  quadrangle,  Pennsylvania  ^southern  Beaver  and 
northwestern  Allegheny  counties),  by  L.  H.  Woolsey.  Bull.  No.  286,  1906.  Coal, 
pp.  26-^. 

Economic  geology  of  the  Amity  quadrangle,  eastern.  Washington  County,  Pennsyl- 
vania, by  F.  G.  C&pp.    Bull.  No.  300,  1907.  145  pp. 

Oil  and  gas  fields  of  Greene  County,  Pa.,  oy  R.  W.  Stone  and  F.  G.  Clapp.  Bull. 
No.  304,  1907.    Map  showing  coal  outcrops,  in  pocket. 

Amity  folio,  Pennsylvania,  description,  by  F.  G.  Clapp.  Geologic  Atlas  U.  S., 
folio  144,  1907,  pp.  12-13. 

RogeiBville  fouo,  Pennsylvania,  description,  by  F.  G.  Clapp.  Geologic  Atlas 
U.  S.,  folio  146,  1907,  pp.  12-14. 

Coals  of  the  Clarion  quadrangle.  Clarion  County,  Pa.,  by  E.  F.  Lines.  Bull.  No. 
316,  1907,  pp.  13-19. 

Coal  resources  of  Johnstown,  Pa.,  and  vicinity,  by  W.  C.  Phalen.  Bull.  No.  316, 
1907,  pp.  20-41. 

Acciaent-Grantsville  folio,  Maryland-Pennsylvania-West  Virginia,  description,  by 
G.  C.  Martin.    Geologic  Atlas  U.  S.,  folio  160,  1908,  pp.  11-13. 

RHODR   ISIJ^ND. 

A  report  of  work  done  in  the  Washington  laboratory  during  the  fiscal  year  1883-84, 
by  F.  W.  Clarke  and  T.  M.  Chatard.     Bull.  No.  9,  1884,  p.  18. 

Gives  an  analysis  of  coal  from  Cranston,  H.  I. 

General  geology  of  the  Narragansett  basin,  by  N.  S.  Shaler.  Monograph  XXXllI, 
1899,  pp.  79-88. 

Describes  the  stratigraphy,  oocuirenoe,  and  character  of  the  coal  deposits  in  the  Narragansett  basin 
In  Rhode  Island. 

SOUTH   DAKOTA. 

The  lignites  of  the  Great  Sioux  Reservation:  A  report  on  the  r^on  between  the 
Grand  and  Moreau  rivers,  Dakota,  by  Bailey  Willis.     Bull.  No.  21,  1885.     16  pp. 

The  Rocky  Mountain  coal  fields,  by  L.  S.  Storrs.  Twenty-second  Ann.  Rept.,  pt.  3, 
1902,  pp.  415-471. 

Edgemont  folio.  South  Dakota-Nebraska,  description,  by  N.  H.  Darton  and  W.  S.  T. 
Smith.    Geologic  Atlas  U.  S.,  folio  108,  1904,  pp.  9-10. 

Preliminary  report  on  the  geol(^  and  underground  water  resoiu'ces  of  the  central 
Great  Plains,  by  N.  H.  Darton.    Prof.  Paper  No.  32,  1905,  pp.  372-379. 

Gives  a  general  aoootint  of  the  occurrence  of  ooal  in  Colorado,  Wyoming,  South  Dakota,  and  Nebraska. 

The  North  DakotarMontana  lignite  area,  by  A.  G.  Leonard.  Bull.  No.  285,  1906, 
pp.  316-330. 

TBNNB88BB. 

Report  of  work  done  in  the  division  of  chemistry  and  physics  mainly  during  the 
fiscal  year  1887-88,  by  F.  W.  Clarke.    Bull.  No.  60,  1890,  p.  170. 

Glres  analyses  of  coal  from  Clidbome  County,  Tenn. 

A  report  of  work  done  in  the  division  of  chemistry  and  physics  mainly  during  the 
fiscal  year  1888-89,  by  F.  W.  Clarke.    Bull.  No.  64,  1890,  pp.  54-56. 

Olves  analyses  of  coals  and  cokes  from  Campbell  County,  Tenn. 

The  Tennessee  coal  measures,  by  J.  M.  Safford.  Mineral  Resources  U.  S.  for  1892, 
1893,  pp.  497-506. 

Ringgold  folio,  Creorgia-Tenneesee,  description,  by  C.  W\  Hayes.  Geologic  Atlas 
U.  sTfolio  2, 1894. 

Kingston  folio,  Tennessee,  description,  by  C.  W.  Hayes.  Geologic  Atlas  U.  S., 
fbUo4, 1894. 

Chattanooga  folio,  Tennessee,  description,  by  C.  W.  Hayes.  Geologic  Atlas  U.  S., 
foUo  6, 1894. 

Sewanee  folio,  Tennessee,  description,  by  C.  W.  Hayes.  Geologic  Atlas  U.  S.,  folio 
8,1894. 

Stevenson  folio,  Alabama-GeoigiarTennessee,  description,  by  C.  W.  Hayes.  Geo- 
lonc  Atlas  U.  S.,  folio  19, 1895. 

PikeviUe  folio,  Tennessee,  description,  .by  C.  W.  Hayes.  Geologic  Atlas  U.  S., 
folio  21, 1895. 

HcMinnvUle  folio,  Tennessee,  description,  by  C.  W.  Hayes.  Geologic  Atlas  U.  S., 
folio  22, 1895. 
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Loudon  folio,  Tennessee,  description,  by  Arthur  Keith.  Geologic  Atlas  U.  S.,  folio 
25,1896. 

Briceville  folio,  Tennessee,  description,  by  Arthur  Keith.  Geologic  Atlas  U.  S., 
folio  33.  1896. 

Wartburg  folio,  Tennessee,  description,  by  Arthur  Keith.  Geologic  Atlas  U.  S., 
folio  40  1897. 

Standingstone  folio,  Tennessee,  description,  by  M.  R.  Campbell.  Geologic  Atlas 
U.  S.,  folio  53.  1899. 

Maynardville  folio,  Tennessee,  description,  by  Arthur  Keith.  Geologic  Atlas  U.  S., 
folio  75,  1901,  p.  5. 

The  southern  Appalachian  coal  field,  by  0.  W.  Hayes.  Twenty-second  Ann.  Rept., 
pt.  3,  1902,  pp.  227-263.  _ 

An  account  of  the  stratigraphy,  distribution,  and  character  of  the  coals  of  the  Jellioo.  Chattanooga,  and 
Birmingham  districts,  embracing  parts  of  Kentucky,  Tennessee,  Georgia,  and  Alabama. 

The  Cumberland  Gap  coal  field  of  Kentucky  and  Tennessee,  by  G.  H.  Ashley.  Bull. 
No.  225,  1904,  pp.  259-275. 

TEXAS. 

Report  of  work  done  in  the  division  of  chemistry  and  physics  mainly  during  the 
fiscal  year  1886-87,  by  F.  W.  Clarke.    Bull.  No.  56,  1889,  p.  87. 

Gives  an  analysis  of  coal  from  Burnet  County,  Tex. 

The  coal  fields  of  Texas,  by  R.  T.  Hill.  Mineral*  Resources  U.  S.  for  1892, 1893,  pp. 
507-510. 

Reconnaissance  in  the  Rio  Grande  coal  fields  of  Texas,  by  T.  W.  Vaughan.  Bull. 
No.  164, 1900.    100  pp. 

Uvalde  folio,  Texas,  description,  by  T.  W.  Vaughan.  Geologic  Atlas  U.  8.,  folio  64, 
1900,  p.  5. 

The  southwestern  coal  field,  by  J.  A.  Taff.  Twenty-second  Ann.  Rept.,  pt.  3, 1902, 
pp.  367-413. 

An  account  of  the  coals  of  Arkansas,  Indian  Territory,  and  northern  Texas. 

UTAH. 

Report  of  work  done  in  the  division  of  chemistry  and  physics  mainly  during  the 
fiscal  year  1890-91,  by  F.  W.  Clarke.    Bull.  No.  90, 1892,  p.  75. 

Gives  analyses  of  coals  from  Little  Cottonwood  gulch  and  from  the  Wasatch  Mountains. 

Coal  fields  of  Utah,  by  Robert  Forrester.  Mineral  Resources  U.  S.  for  1892,  1893, 
pp.  511-520. 

The  Colorado  formation  and  its  invertebrate  fauna,  by  T.  W.  Stanton.  Bull.  No. 
106,  1893,  pp.  35-36. 

The  RocKy  Mountain  coal  fields,  by  L.  S.  Storrs.  Twenty-second  Ann.  Rept.,  pt. 
3,  1902,  pp.  415-471. 

Coal  in  Sanpete  County,  Utah,  by  G.  B.  Richardson.  Bull.  No.  285,  1906,  pp. 
280-284 

Notes  on  the  Weber  River  coal  field,  Utah,  by  J.  A.  Taff.  Bull.  No.  285,  1906,  pp. 
285-288. 

Book  Cliffs  coal  field,  Utah,  west  of  Green  River,  by  J.  A.  Taff.  Bull.  No.  285, 1906, 
pp.  289-302. 

The  Pleasant  Valley  coal  district,  Carbon  and  Emery  counties,  Utah,  by  J.  A.  Taff. 
Bull.  No.  316,  1907,  pp.  338-358. 

The  Iron  County  coal  field,  Utah,  by  W.  T.  Lee.    Bull.  No.  316, 1907,  pp.  359-375. 

Coal  fields  of  northwestern  Colorado  and  northeastern  Utah,  by  H.  S.  Gale.  BuU. 
No.  341,  1909,  pp.  283-315. 


The  Harmony,  Colob,  and  Kanab  coal  fields,  southern  Utah,  by  G.  B.  Richardson. 

"l,pp.  " 
Reconnaissance  of  the  Book  Cliffs  coal  field  between  Grand  River,  Colorado,  and 


>ny,  uc 
Bull.  No.  341,  1909,  pp.  379-400. 
Reconnaissance  of  tne  Book  C 
Sunnyside,  Utah,  by  G.  B.  Richardson.    Bull.  371,  1909.    54  pp. 

VIBGINIA. 


Report  of  work  done  in  the  division  of  chemistry  and  physics  mainly  during  the 
fiscal  year  1885^6,  by  F.  W.  Clarke.    Bull.  No.  42,  1887,  p.  146, 

Gives  an  analysis  of  "natural  coke"  tnm  Midlothian,  Va. 
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Report  of  work  done  in  the  division  of  chemistry  and  physics  mainly  during  the 
fiscal  year  1880-87,  by  F.  W.  Clarke.    Bull.  No.  55,  1889,  p.  87. 

QlTW  analyses  of  ooal  and  ooke  bom  Soott  County,  Va. 

Cotrelation  papers— the  Newark  system,  by  I.  C.  Russell.  Bull.  No.  85, 1892,  coal, 
pp.  30-43. 

The  Clinch  Valley  coal  fields,  by  A.  S.  McCreath  and  E.  V.  D'lnvilliers.  Mineral 
Reeources  U.  8.  for  1892, 1893,  pp.  521-528. 

Geology  of  the  Big  Stone  Gap  coal  field  of  Virginia  and  Kentucky,  by  M.  R.  Camp- 
beU.    BuU.  No.  Ill,  1893.     106  pp. 

Estillville  folio,  Kentucky- Virginia-Tennessee,  description,  by  M.  R.  Campbell. 
Geologic  Atlas  U.  S.,  folio  12,  1894. 

Staunton  folio,  Virginia- West  Virginia,  description,  by  N.  H.  Darton.  Geologic 
Atlas  U.  S.,  folio  14,  1894. 

Pocahontas  folio,  Virginia-West  Virginia,  description,  by  M.  R.  Campbell.  Geo- 
logic Atlas  U.  S.,  folio  26, 1896. 

Tazewell  folio,  Virginia- West  Virginia,  description,  by  M.  R.  Campbell.  Geologic 
Atlas  U.  S.,  folio  41,  1897. 

Geology  of  the  Richmond  basin,  Virginia,  by  N.  S.  Shaler  and  J.  B.  Woodworth. 
Nineteenth  Ann.  Rept.,  pt.  2,  1899,  pp.  511-^15. 

Bristol  folio,  Virginia-Tennessee,  description,  by  M.  R.  Campbell.  Geologic  Atlas 
U.  S.,  foUo  59,  1899. 

The  Atlantic  coast  Triassic  coal  field,  by  J.  B.  Woodworth.  Twenty-second  Ann. 
Rept-,  pt.  3,  1902,  pp.  25-53. 

The  Russell  Fork  coal  field,  Virginia,  by  R.  W.  Stone.  Bull.  No.  316,  1907,  pp. 
55-07. 

Coal  mining  at  Dante,  Va.,  by  R.  W.  Stone.    Bull.  No.  316,  1907,  pp.  68-75. 

Coal  resources  of  the  Russell  Fork  basin  in  Kentucky  and  Virginia,  by  R.  W.  Stone. 
Bull,  No.  348,  1908.     127  pp. 

The  Pocket  coal  district,  Virginia,  in  the  Little  Black  Moimtain  coal  field,  by  C.  A. 
Fisher.    Bull.  No.  341,  1909,  pp.  409-418. 

WASHINGTON. 

A  geol(^cal  reconnaissance  in  central  Washington,  by  I.  C.  Russell.    Bull.  No.  108, 
1893,  p.  76. 
A  brief  note  on  the  occurrence  of  coal  of  little  economic  value  near  Wenatchee. 

Some  coal  fields  of  Puget  Sound,  by  Bailey  Willis.  Eighteenth  Ann.  Rept.,  pt.  3, 
1898,  pp.  393-430. 

Tacoma  folio,  Washington,  description,  by  Bailey  Willis  and  G.  O.  Smith. 
Geologic  Atlas  U.  S.,  folio  54,  1899. 

A  preliminary  paper  on  the  eeology  of  the  Cascade  Mountains  in  northern  Washing- 
ton, by  I.  C.  Russell.    Twentieth  Ann.  Rept.,  pt.  2,  1900,  coal,  pp.  205-206. 

The  coal  fields  of  the  Pacific  coast,  by  G.  O.  Smith.  Twenty-second  Ann.  Rept., 
pt.  3,  1902,  pp.  473-n513. 

An  aoooont  of  the  ooais  occurring  in  Wastiington,  CaUliomia,  and  Oregon. 

A  geological  reconnaissance  across  the  Cascade  Range  near  the  forty-ninth  parallel, 
by  G.  O.  Smith  and  F.  C.  Calkins.    Bull.  No.  235,  1904,  p.  97. 
Notes  the  oceorreiioe  of  coal  and  coal  mines  In  northwestern  Washington. 

Mount  Stuart  folio,  Washington,  description,  by  G.  O.  Smith.  Geologic  Atlas  U.  S., 
folio  100,  1904,  pp.  9-10. 

Coal  in  Washington,  near  Portland,  Or^.,  by  J.  S.  Diller.  Bull.  No.  260,  1905, 
pp.  411-412. 

Coal  in  Clallam  County,  Wash.;  bv  Ralph  Arnold.    Bull.  No.  260, 1905,  pp.  413-421. 

Snoqualmie  folio,  Wa^ington,  description,  by  G.  O.  Smith  and  F.  C.  Calkins. 
Geologic  Atlas  U.  S.,  folio  139,  1906,  p.  13. 

WEST  VIRGINIA. 

Coal  mining  in  the  Kanawha  Valley  of  West  Virginia,  by  S.  M.  Buck.  Mineral 
Resouices  U.  S.  for  1883  and  1884,  1885,  pp.  131-143. 

Report  of  work  done  in  the  division  of  chemistry  and  physics  mainly  during  the 
fiscal  year  1884-85.    Bull.  No.  27,  1886,  pp.  73-74. 

GiT«  wnaijwa  of  coato  from  Randolph  County,  W«  Va, 
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Report  of  work  done  in  the  division  of  chemistry  and  physics  mainly  during  the 
fiscal  year  1887-88,  by  F.  W.  Clarke.    Bull.  No.  60,  1890,  p.  169. 
Oives  analyses  of  ooals  and  cokes  from  Piedmont,  W.  Va. 

A  report  of  work  done  in  the  division  of  chemistry  and  physics  mainly  during  the 
fiscal  year  188^-89,  by  F.  W.  Clarke.    Bull.  No.  64,  1890,  p.  54. 
Gives  analyses  of  ooals  from  Kanawha  County,  and  of  coal  and  coke  from  Tucker  Cmmtj,  W.  Va. 

Stratigraphy  of  the  bituminous  coal  field  in  Pennsylvania,  Ohio,  and  West  Viiginia, 
by  I.  C.  White.    Bull.  No.  65,  1891,  212  pp. 

Report  of  work  done  in  the  division  of  chemistry  and  physics  mainly  during  the 
fiscal  year  188^90,  by  F.  W.  Clarke.    Bull.  No.  78,  1891,  p.  128. 

Gives  analyses  of  coals  from  Barbom'  Comity,  W.  Va. 

Report  of  work  done  in  the  division  of  chemistry  and  physics  mainly  during  the 
fiscal  year  1890-91,  by  F.  W.  Clarke.    Bull.  No.  90,  1892,  p.  75. 
Gives  analyses  of  coal  and  coke  from  Tucker  Comity,  W.  Va. 

The  Potomac  and  Roaring  Creek  coal  fields  in  West  Virginia,  by  J.  D.  Weeks. 
Fourteenth  Ann.  Rept.,  pt.  2,  1894,  pp.  567-590. 

Geolonc  section  along  the  New  and  Kanawha  rivers  in  West  Virginia,  by  M.  R. 
Campbell  and  W.  C.  Mendenhall.    Seventeenth  Ann.  Rept.,  pt.  2, 1896,  pp.  473-511. 

Describes  the  stratigraphy  of  the  coal  measures  in  this  section.    Includes  analyses  of  the  ooals. 

Pocahontas  folio,  Virginia- West  Virginia,  description,  by  M.  R.  Campbell.  Geologic 
Atlas  U.  S.,  folio  26,  1896.' 

Piedmont  folio.  West  Viiginia-Maryland,  description,  by  N.  H.  Darton  and  J.  A. 
Taff.    Geol(»ic  Atlas  U.  S.,  folio  28,  1896. 

Franklin  ^lio.  West  Virginia- Virginia,  description,  by  N.  H.  Darton.  Geologic 
AtlasU.S.,  folio  32,  1896. 

Buckhannon  folio.  West  Viiginia,  description,  by  J.  A.  Tafif  and  A.  H.  Brooks. 
Geologic  Atlas  U.  S.,  folio  34, 1896. 

Tazewell  folio,  Virginia- West  Virginia,  description,  by  M.  R.  Campbell.  Geologic 
AtlasU.S.,  folio  44,  1897. 

Huntington  folio.  West  Virginia-Ohio,  description,  by  M.  R.  Campbell.  Geologic 
Atlas  U.  S.,  folio  69,  1900,  pp.  5-6. 

Charleston  folio,  West  Viiginia,  description,  by  M.  R.  Campbell.  Geologic  Atlas 
U.  S..  folio  72,  1901,  pp.  6-9. 

Raleigh  folio,  West  Virginia,  description,  by  M.  R.  Campbell.  Geologic  Atlas  U.  S., 
folio  77,  1902,  pp.  4-8. 

The  Meadow  Branch  coal  field  of  West  Virginia,  by  M.  R.  Campbell.    Bull.  No.  225, 

1904,  pp.  330-344. 

Coat  m  the  Nicholas  quadrangle,  West  Viiginia,  by  G.  H.  Ashley.    Bull.  No.  260, 

1905,  pp.  422-428. 

CgmelI  resources  of  the  Eenova  quadrangle,  by  W.  C.  Fhalen.  Bull.  No.  285, 1906, 
pp.  259-268. 

Economic  geology  of  the  Kenova  quadrangle  in  Kentucky,  Ohio,  and  West  Virginia, 
by  W.  C.  Phalen.    Bull.  No.  349,  1908,  pp.  25-112. 

Accident-Grantsville  folio,  Mary  land-Pennsylvania- West  Virginia,  description,  by 
G.  C.  Martin.    Geologic  Atlas  U.  S.,  folio  160,  1908,  pp.  11-13. 

WTOMINO. 

The  coal  fields  of  Wyoming,  by  G.  C.  Hewitt.  Mineral  Resources  U.  S.  for  1893, 
1894,  pp.  412-414. 

A  geological  reconnaissance  in  northwest  Wyoming,  by  G.  H.  Eldridge.  Bull. 
No.  119, 1894,  coal,  pp.  49-62. 

Coals  and  coal  measures  of  Wyoming,  by  W.  C.  Knight.  Sixteenth  Ann.  Rept., 
pt.  4,  1895,  pp.  208-215. 

Field  observations  in  the  Hay  Creek  coal  field,  by  W.  P.  Jenney.  Nineteenth 
Ann.  Rept.,  pt.  2,  1899,  pp.  568-587. 

lodudes  some  account  of  the  coals  of  the  area. 

Preliminarv  description  of  the  geology  and  water  resources  of  the  southern  half  of 
the  Black  Hills  and  adjoining  regions  in  South  Dakota  and  Wyoming,  by  N.  H.  Darton. 
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COAL.  BRIQUETTING  IN  1908. 


By  Edward  W.  Pabkeb. 


INTRODUCTION. 

The  word  "briquet"  has  been  adopted  in  this  country  as  a  general 
tenn  applicable  to  the  product,  obtained  by  compressing  finely  com- 
minutea  coal  or  lignite  into  convenient  shapes  for  handling  and 
bunung,  either  with  or  without  the  addition  of  an  agglomeratmg  or 
binding  material.  Under  this  general  term  are  incluaed  ''boulets," 
"eggettes,"  "carbonets,"  ''patent  fuel/'  "coalettes,"  or  other  special 
names  ^ven  to  their  product  by  the  manufacturers. 

Hie  development  of  the  industry  in  this  country  must  depend 
upon  the  abihty  to  utilize  one  or  more  of  three  classes  of  low-grade 
fuel  and  to  produce  an  article  which  will  compete  in  efficiency  and 
price  with  raw  or  unmanufactiu'ed  coal  or  with  coke.  The  three 
classes  of  low-grade  fuel  are  (1)  anthracite  culm,  (2)  slack  coal  from 
semianthracite,  bituminous,  and  subbituminous  coal  mines,  which 
does  not  possess  fusing  or  coking  quality,  and  (3)  lignite,  which  dis- 
integrates on  exposure  to  the  air,  will  not  stand  transportation^  and 
can  not  be  stored  for  anj^  length  of  time.  The  slack  from  bituminous 
coals  which  possess  coking  quality  can  be  and  is  used  for  making 
coke  and  can  also  be  useasatisfactorily  under  boilers.  It  is,  there- 
fore, not  one  of  the  fuels  for  which  it  is  necessary  to  find  a  method  of 
utilization.  The  use  of  powdered  fuel  in  the  manufacture  of  cement, 
which  has  shown  great  development  in  recent  years,  has  created  a 
market  for  large  quantities  of  slack  from  the  (by,  noncoking  coals, 
but  there  are  still  larger  quantities  available  for  manufacture  into 
briquets.  The  principal  reason  for  the  somewhat  tardy  growth  of 
bri^uetting  in  tne  United  States  is  the  cheapness  of  raw  coal  with 
which  the  manufactured  product  has  to  compete.  The  numerous 
commercially  unsuccessful  attempts  to  exploit  secret  processes  have 
also  had  the  effect  of  discouraging  the  investment  of  capital  in  enter- 
prises of  this  character.  ^ 

BiTiders. — ^Experience  in  European  countries  and  the  investigations 
which  have  been  carried  on  at  the  fuel-testing  plant  of  the  United 
States  Geological  Survey  have  demonstrated  clearly  that  the  suc- 
cessful briquettiDjg  of  lignite  mav  be  accomplished  without  the  use  of 
any  additional  binding  material  and  that  for  the  anthracites,  semi- 
anthracites,  bituminous,  and  subbituminous  coals  the  only  satisfac- 
tory binders  are  coal-tar  pitch,  gas-tar  pitch,  and  asphaltic  pitch,  or 
inexpensive  mixtures  of  which  one  or  more  of  these  are  the  principal 
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constituents.     The  plants  in  successful  operation  in  this  countiy  at 
the  present  time  have  added  their  experience  to  the  evidence  on  this 

Eoint.  Inorganic  binders,  though  efficient  in  cementing  quality, 
ave  the  senous  objection  of  adding  to  the  ash  and  clinker  and  of 
adding  nothing  to  the  combustible  character  of  the  fuel.  Pitch 
binders,  on  the  other  hand,  contribute  combustible  material  and  do 
not  increase  the  ash. 

In  order  to  meet  with  popular  favor  in  this  country  briquets  must 
be  of  a  convenient  shape  for  shoveling  and  for  the  cumulation  of  air 
in  the  fire  box.  They  must  be  of  suitable  size  for  the  purposes  they 
are  intended  to  serve,  and  must  possess  sufficient  cohesion  to  resist 
fracture  and  abrasion  imder  rough  handling.  The  very  large  briquets 
made  in  European  countries,  particularly  m  Germany,  the  chief  rear 
son  for  which  is  the  advantage  for  stowage  in  bimkers  of  steamships 
and  tenders  of  locomotives,  are  not  adapted  for  use  in  this  countiy. 
They  must  be  handled  and  stowed  by  hand,  and  must  be  broken  up 
before  shoveled  into  the  fire.  Labor  conditions  in  this  country  make 
the  cost  of  such  handling  prohibitive. 

Historical, — C.  T.  MalcoLmson,  of  Chicago,  111.,  in  a  paper*  read 
before  the  International  Railway  Fuel  Ai^ciation  at  Chicago,  HI., 
in  June,  1909,  gave  an  interesting  historical  review  of  some  of  the 
earUer  attempts  at  briquetting  in  Europe  and  in  the  United  States, 
from  which  tne  following,  by  permission,  is  quoted: 

The  earliest  record  on  the  briquetting  of  coal  was  suggested  in  a  pamphlet  by  Sir 
Hugh  Pratt  in  1594.  The  first  satisfactory  briquetting  machine  was  bunt  in  France 
in  1842  by  M.  Marsais.  And  since  that  time  the  industry  has  gone  steadily  forward 
in  all  the  European  countries.  The  first  briquetting  plants  were  installed  in  England 
in  1846,  Belgium  in  1852,  and  Germany  in  1861.  About  1870  Uie  briquetting  of  brown 
coals  was  first  successfully  accomplished  in  the  latter  country. 

Prominence  was  given  to  the  industry  by  the  exhibits  of  briquetting  machinery  at 
the  Paris  Exhibition  of  1867,  and  the  following  year  we  find  the  first  recorded  interest 
for  coal  briquetting  in  America.  In  1870  E.  F.  Loiseau  installed  at  Port  Richmond, 
Philadelphia,  the  first  coal-briquetting  plant.  The  press  used  was  of  Belgian  type 
known  as  the  ''Loiseau  rolls, "  and  made  eggettes  weighingabout  8  ounces,  usmg  92  per 
cent  anthracite  culm  and  8  per  cent  clay  as  a  bond.  These  briquets  were  water- 
proofed with  a  varnish  of  shellac  and  benzine,  but  the  cost  was  prohibitive.  The 
plant  was  never  a  success,  either  mechanically  or  commercially,  and  was  finally 
abandoned,  but  it  marks  the  first  step  of  the  briquetting  industry  m  this  country  and 
had  its  influence  on  the  future,  not  without,  we  oelieve,  beneficial  results. 

The  Delaware  and  Hudson  Canal  Company  buUt  a  similar  plant  at  Rondout  in  1876. 
which  was  later  absorbed  by  the  Anthracite  Fuel  Company  in  1878  and  operated  until 
1880.  This  plant  also  briquetted  anthracite  screenings,  using  pitch  made  from  gas- 
house  tar  as  a  binder.  The  third  plant  in  the  east  to  use  the  iioiseau  roll  press  was 
built  at  Mauch  Chunk,  Pa.,  and  was  short  lived.  The  binder  in  these  briquets  made 
a  smoky  fuel  which  disintegrated  in  the  fire  and  was  otherwise  unsatisfactory. 

The  next  important  plant  established  in  the  United  States  was  at  Mahanoy  City, 
Pa.,  in  1890,  by  the  Anthracite  Pressed  Fuel  Company.  The  plant  was  designed  by 
the  Uskside  Engineering  Company  of  Newport,  England,  using  a  Stevens  press.  The 
briquets  were  rectilinear  with  an  eagle  on  one  side  and  the  word  ''Readme"  on  the 
other  and  weighed  18  pounds.  The  plant  had  a  capacity  of  400  tons  perday  of  ten 
hours.  The  dies  were  changed  later  to  make  2-pound  briquets  ana  the  capacity 
reduced  to  300  tons.  The  binder  was  pitch  made  from  coke-oven  tar  importea  from 
England  and  8  per  cent  was  used  in  making  the  briquets.  The  Philaoelphia  and 
Reading  Railroad  expected  to  save  $50,000  a  year  in  their  fuel  by  means  of  this  plant, 
but  the  Driquets  were  not  satisfactory,  owing  to  the  high  ash  content  of  the  culm  ana 
the  excessive  cost  of  binder.  The  plant  faDed  in  1892,  owing  to  a  slump  in  the  price 
of  coal  and  inability  to  get  sufiScient  quantities  of  binder,  l>ut  it  is  noteworthy  as 
marking  the  first  important  attempt  to  make  briquets  for  railroad  purposes. 

a  Briquetted  coal  and  its  value  as  a  railroad  fueL  Published  in  pamplUet  form  by  Roberts  &  %*i»»iTr 
Co.,  Chicago,  1909. 
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In  1892  Mr.  Ware  B.  Gay  built  a  plant  at  Gayton,  near  Richmond,  udn^  one  set  of 
Loiaeau  rolls  for*the  briquetting  of  Virginia  semianthracite  slack  and  using  coal-tar 
pitch  as  a  binder.  The  capacity  of  this  plant  was  doubled  later.  Similar  plants  were 
installed  at  this  time  at  Milwaukee  and  Chicago  for  briquetting  anthracite  dust  and 
bituminoiis  slack  made  at  transfer  plants  in  these  cities.  In  the  dull  coal  season  the 
Chicago  plant  made  briauets  of  iron  ore  dust  for  the  Illinois  Steel  Company. 

A  more  pretentious  ptant  was  built  in  the  same  year  at  Huntington,  Ark.,  under 
natents  of  M.  Nirdlinger,  controlled  by  the  National  Eggette  Coal  Company  of  New 
Jeree>[.  The  Huntin^n  plant  made  briquets  of  a  mixture  of  Arkansas  semianthracite 
and  bituminous  coals,  using  hard  pitch  and  coal  tar  as  a  binder.  These  plants  failed 
^efaily  because  of  inexperience  m  preparing  the  coal  which,  as  a  rule,  was;too  dirty; 
inability  to  get  uniform  pitch  of  the  proper  specifications;  the  expense  of  briquetting; 
and  the  cheapness  of  the  coal  with  wnicn  the  briquets  must  compete.  These  observa- 
tions were  made  by  Mr.  Gay  in  referring  to  the  Kichmond  plant,  to  which  he  added 
that  ''prismatic  shape  is  less  desirable  than  one  affording  better  combustion  by  forming 
intersticeB  between  the  pieces,  especially  when  used  for  domestic  purposes.'' 

None  of  the  plants  mentioned  above  survived.  They  are  a  few  of 
the  wrecks  which  have  strewn  the  pathway.  Some  others  are  noted 
by  the  writer  in  Bulletin  316  of  the  United  States  Geological  Survey 
and  in  contributions  to  previous  volumes  of  Mineral  Resources.  In 
spite  of  the  many  failures,  however,  progress  has  been  made,  and  the 
manufacture  of  briquets  is  being  established  as  an  important  collateral 
of  the  coal  mining  industry.  It  will  grow  more  rapidly  as  we  take 
advantage  of  experience  gained  in  Europe  and  profit  by  the  failures 
of  the  past.  One  large  engineering  company  of  Chicago  has  estab- 
Ushetl  a  department  lor  the  construction  of  fuel  briquetting  plants 
and  another  company  in  New  York  makes  a  specialty  of  this  class  of 
business.  The  subject  is  rather  thoroughly  discussed  in  recent 
literature  (see  biblioCTaphy  in  final  pages  of  this  chapter),  and  more 
rational  attention  is  being  ^iven  to  it  than  at  anj[  previous  period  of 
our  history.  It  is  a  campai^  of  education,  to  wnicn  the  publications 
of  the  Geological  Survey,  it  is  hoped,  give  some  assistance.^  The 
present  chapter  attempts  only  to  note  the  progress  made. 

SUUisticai. — ^According  to  Dr.  W.  Galloway,*  there  were  made  in 
Great  Britain  1,513,220  long  tons  of  briquets  in  1906;  in  Belgium 
there  were  made  1,711,920  tons  in  1905;  in  the  same  year  Italy  pro- 
duced 842,250  tons;  France,  in  1907,  produced  1,872,628  tons;  and 
Germany,  in  1906  (including  those  made  from  lignite),  produced 
14,500,851  tons.  The  production  of  the  United  States  in  1908  was 
90,358  short  tons,  valued  at  $323,057,  as  compared  with  66,524  tons 
in  1907,  valued  at  $258,426,  a  gain  of  23,834  tons,  or  36  per  cent,  in 
quantity,  and  of  $64,631,  or  25  per  cent,  in  value. 

BRIQUETTING  PliANTS  OF  THE  UNITED  STATES  IN  1908. 

Standard  Fuel  Comvany,  Birmingham  j  Ala. — ^A  detailed  description 
of  this  plant  is  publisned  in  the  Iron  Age  of  January  28,  1909.  The 
article  was  written  by  R.  M.  Hale,  of  Chicago,  the  inventor  and 
patentee  of  the  briquetting  machine  described.  The  press  is  of  the 
internal  plunger  type,  in  which  the  plunger  never  leaves  the  mold 
cavity  and  forms  the  bottom  of  the  cavity  itself.  The  molds  are 
made  in  the  periphery  of  a  drum,  there  being  32  rows  of  12  molds  each. 
The  briquet  molds  are  cylindrical,  but  can  be  made  rectangular  if 
desired.  The  briquets  n'om  the  press  described  are  2|  inches  in 
diameter  and  weigh  about  6  ounces  each.     No  production  in  1908  was 

•  Briquette  making:  Proc.  Sooth  Wales  Inst  Eng.,  vol.  26,  No.  2, 1900. 
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reported  to  the  Survey  by  this  plant,  but  it  will  probably  contribute 
to  the  output  in  1909. 

Arizona  Copper  Company,  Clifton^  Ariz. — ^This  plant  has  been 
described  in  Bulletin  316  of  the  United  States  Geologial  Survey. 
The  press  is  of  English  design,  built  by  Messrs.  Yeadon  &  Son,  of 
Leeds,  and  constructed  for  the  purpose  of  utilizing  slack  from  bitu- 
minous coal  mined  in  New  Mexico,  and  asphaltic  pitch  from  Cali- 
fornia crude  petroleum  as  a  binder.  The  oriquets  weigh  approxi- 
mately 4  poimds  each  and  are  used  under  the  boilers  of  the  company's 
plant.  They  have  the  advantage  over  the  coal  from  which  they  are 
made  in  that  they  can  be  stored  without  danger  of  spontaneous  com- 
bustion. Owing  to  the  business  depression  of  1908,  which  particu- 
larly affected  metal  mining  in  the  Rocky  Mountain  States,  this  bri- 
quetting  plant  was  not  operated  in  1908. 

Western  Fud  Company,  Oakland,  Col, — ^The  plant  of  this  company 
was  constructed  for  the  purpose  of  utilizing  the  screenings  from  the 
company's  coal  yards  with  asphaltic  pitch  as  a  binding  material. 
The  plant  is  described  in  detail  in  Bulletin  316.  The  briquetting 
press,  which  was  designed  by  Robert  Schorr,  of  San  Francisco,  has  a 
capacity  of  60  tons  a  aay  of  ten  hours.  The  briquetting  mixture  con- 
sists of  90  per  cent  of  slack  and  10  per  cent  of  bmder.  The  briquets 
are  cubical  in  shape  and  weigh  approximately  10  ounces.  The  plant 
was  constructed  in  1905. 

Pittsburg  Coal   Minina  Company,  Pittsburg  Laniina,   OaL — ^This 

f>lant,  the  press  for  which  was  designed  by  Charles  R.  Allen,  of  Oak- 
and,  was  constructed  early  in  1907,  but  was  partly  burned  in  July  of 
the  same  year.  It  has  been  restored  and  is  now  being  used  for 
experimental  purposes,  principally  for  demonstrating  the  Allen  press. 
It  was  originallv  intended  to  utilize  Pittsburg  (Caufomia)  subbitu- 
minouS  coal  and.  make  briquets  for  boiler  use,  out  the  increased  pro- 
duction and  consumption  of  petroleum  in  California  and  the  increased 
activity  in  the  producer-gas  development,  have  militated  against  the 
commercial  iise  of  briquets  for  power  purposes. 

San  FrandscoandSan  Joaquin  Coal  Company,  San  Francisco,  OaL — 
This  was  the  first  briquetting  plant  erected  in  California  and  one  of 
the  first  operated  on  a  commercial  scale  in  the  United  States.  The 
plant  was  located  at  Stockton,  Cal.,  and  the  press  was  designed  by 
Robert  Schorr,  of  San  Francisco.  The  material  used  was  subbitu- 
minous  coal  from  the  Tcsia  mine,  with  asphaltic  pitch  as  a  binder. 
The  plant  was  destroyed  by  fire  in  1904  and  nas  not  oeen  rebuilt. 

Primrose  Coal  Company,  Pueblo.  Colo. — ^Tlus  company  has  in  con- 
templation the  construction  of  a  oriquetting  plant,  but  has  not  yet 
decided  upon  its  character. 

Indianapolis  Pressed  Fuel  Company,  Indianapolis,  Ind. — ^This  com- 
panjr,  formerly  the  Indianapolis  Briquetting  Company,  has  iostalled 
a  briquetting  press  invented  by  George  W.  Ladley,  secretary  and 
treasurer  of  tne  company.  It  began  operations  on  a  commercial 
scale  November  15,  1908,  and  produced  during  that  year  and  the 
early  part  of  1909,  2,500  tons  of  briquets  from  bituminous  slack,  using 
from  5  to  7  per  cent  of  coal-tar  pitch  as  a  binder.  The  plant  is 
located  at  the  comer  of  State  and  Deloss  streets,  Indianapolis.  In 
addition  to  the  bituminous  briquets  made  commercially,  some  tests 
were  run  on  anthracite  culm,  on  subbituminous  coal,  and  on  coke 
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breeze.  The  briquets  are  cylindrical  in  shape,  weigh  about  10  ounces 
each,  and  are  intended  for  household  use.  The  entire  product  has 
been  sold  in  the  city  of  Indianapolis.  The  machine  has  a  capacity 
of  160  tons  per  day  of  ten  hours.  In  the  operation  of  this  plant  the 
coal  used  is  first  passed  through  a  drying  machine;  the  dry  coal  is 
elevated  to  hopper-bottom  bins,  from  which  it  is  sent  to  the  grinding 
machine  and  groimd  to  the  consistency  of  coarse  com  meal;  the  pitch 
is  pulverized  separately;  and  both  coal  and  pitch  are  automatically 
measured  so  that  the  exact  percentages  of  each  may  be  obtainea. 
The  coal  and  pitch  are  mixed  cold  and  from  the  mixing  machine  the 
material  is  elevated  hj  bucket  conveyor  to  the  heater.  Two  and  one* 
half  minutes  are  required  for  the  mixture  to  pass  throiigh  the  heater 
in  a  continuous  stream.  The  process  requires  pitch  with  a  melting 
point  of  175°  F.  From  the  heater  the  mass  is  dumped  into  the  feed 
Dox  for  the  briquetting  machine,  and  the  briquets  are  submitted  to  a 
pressure  of  30,000  poimds.  The  briquets  are  manufactured  at  the 
rate  of  1,080  per  mmute. 

SemetSolvay  Company,  Detroit^  Mich. — As  originally  designed, 
this  plant  consisted  of  a  Johnson  (English)  briquettm^  machine,  but 
the  product  was  found  unsuited  to  the  market.  This  machine  was 
discarded  in  August,  1907,  and  the  installation  of  two  rotary  presses 
was  b^;un.  One  is  of  French  design,  made  by  the  Soci6t6  Nouvelle 
des  Etablissements  de  THorme  et  de  la  Buire,  and  the  other  is  a 
Mashek  press,  made  by  the  Traylor  Engineering  Company,  of  New 
York.  The  plant  has  been  constructed  for  the  purpose  of  utilizing 
the  coke  breeze,  an  otherwise  wasted  product  of  the  Semet-Solvay 
coke  ovens,  but  the  plant  was  not  finisned  until  the  spring  of  1909. 
It  is  desimed  to  use  from  30  to  60  per  cent  of  bitummous  coal 
slack  and  rrom  70  to  40  per  cent  of  coke  breeze,  with  coal-tar  pitch  as 
a  binder.  The  briquets,  which  are  of  the  Doulet  pattern,  weigh 
about  60  grams  (2^  ounces),  and  are  used  for  housenold  purposes. 
Each  machine  has  a  capacity  of  6  short  tons  per  hour.  The  coal  and 
the  coke  breeze  are  delivered  from  railroad  cars  to  hopper  and  then 
by  elevator  to  the  storage  bins.  If  necessary,  the  coke  breeze  is  first 
dried  in  a  Ruggles-Cole  drier.  From  the  bins  the  coal  and  the  coke 
breeze  are  drawn  into  a  Trump  measuring  machine,  from  which  they 
go  to  a  Jeffries  mill  where  they  meet  the  hard  coal-tar  pitch  as  a 
binder.  The  pitch  has  been  broken  to  f-inch  size.  In  tne  Jeffries 
mill  the  mixture  is  finely  pulverized  and  is  then  elevated  to  a  rotary 
heater  and  mixer  where  it  is  heated  by  steam  to  the  proper  tempera- 
ture. From  the  heater  the  briquet  mixture  goes  to  tne  feed  box 
over  the  press. 

Standard  Briquette  Fuel  Company,  Kansas  City,  Mo. — ^This  is  a 
recently  incorporated  company  which  has  contracted  for  the  construc- 
Uon  or  a  briquetting  plant  at  Twelfth  street  and  Elmwood  avenue, 
Kansas  City.  It  is  proposed  to  manufacture  briquets  for  domestic 
use,  using  Arkansas  semianthracite  coal.  The  Roberts  &  Schaefer 
Company,  of  Chicago,  111.^  have  supervision  of  the  construction.  The 
equipment  of  the  plant  will  be  somewhat  on  the  order  of  that  installed 
at  Hartshome,  Okla.,  by  the  Rock  Island  Coal  Mining  Company. 

Western  Coalette  Fuel  Company,  Kansas  City,  Mo. — ^This  plant,  which 
has  been  described  in  Bulletin  316  and  in  the  report  on  briquetting 
in  Mineral  Resources  of  the  United  States  for  1907,  was  in  active 
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operation  in  1908,  using  Arkansas  semianthracite  coal  and  water-gas 
pitch.  The  briquets  are  cylindrical  in  shape,  with  convex  ends,  and 
wei^h  about  14  ounces  each.     They  are  intended  for  domestic  use. 

Sew  Jersey  Bri^uetting  Company,  Perth  Amboy,  N.  J. — The  plant, 
formerly  located  m  Brooklyn  was  removed  to  Perth  Amboy  early  in 
1908,  and  was  put  in  operation  about  November  1. 

Robert  DeviuerSj  Brooklyn,  N.  Y, — ^Mr.  Devillers  has  succeeded  to 
the  business  of  the  National  Fuel  Briquette  Machinery  Company, 
whose  plant  was  described  in  Bulletin  316.  This  plant  was  in  active 
operation  during  1908,  producing  about  50  per  cent  more  than  it  did  in 
1907.  It  is  conveniently  located  for  the  receiving  of  supplies  by  water, 
being  on  the  Gowanus  Canal,  at  the  foot  of  Court  street,  Brooklyn, 
The  material  used  is  anthracite  culm  and  coal-tarpitch,  the  percent- 
ages reported  being  95^  and  4^,  respectively.  Tne  briauets,  which 
weigh  1  oimce  each,  are  of  eggette  shape  and  are  intended  principaUy 
for  household  consumption. 

D,  Grieme  Coal  Company,  New  York,  N,  Y. — ^A  description  of  the 
briquetting  plant  of  the  D.  Grieme  Coal  Company  at  the  foot  of  West 
Forty-seventh  street.  New  York,  was  published  in  Bulletin  316.  The 
plant  was  started  in  October,  1907,  and  although  it  was  not  operated 
continuously  during  1908,  the  quantity  of  briquets  made  was  an 
increase  of  something  more  than  50  per  cent  over  1907.  The  briauets. 
which  are  manufactured  in  a  press  of  Mashek  design,  are  small  ana 
rectangular  convex  (pillow  shape)  in  shape,  weigh  approximately^  2\ 
ounces  each,  and  are  intended  entirely  for  domestic  consumption. 
The  material  used  is  anthracite  culm  with  6^  to  7  per  cent  of  coal-tar 
pitch  as  a  binding  material.  The  press  has  a  capacity  of  12  short 
tons  per  hour. 

The  Briquette  Coal  Company,  Staten  Island,  N.  Y. — ^A  description 
of  this  plant  was  published  in  Bulletin  316.  The  plant  consisted  of 
two  presses,  one  or  them  of  CoufRnhal  type,  built  by  Schuchtermann 
&  Kremer,  Dortmund,  Germany,  and  the  other  a  Belgian  press  n^ade 
by  H.  Stevens,  of  Charleroi.  The  location  of  the  plant  was  not  a 
desirable  one,  and  it  is  reported  that  the  plant  has  been  dismantled 
and  removed  to  Murphysboro,  111.,  to  make  briquets  under  contract 
for  the  St.  Louis  and  Big  Muddj  Coal  and  Iron  Company. 

The  Scranton  Arvthradte  Briquette  Company,  Dickson  City,  Pa, — 
This  plant,  located  adjacent  to  the  Delaware,  Lackawanna  and 
Western  Railroad  Company's  mines,  near  Dickson  City,  Pa.,  has  the 
largest  capacity  of  any  briquetting  plant  so  far  established  in  the 
United  States,  and  in  1907  produced  more  than  50  per  cent  of  the 
entire  output  of  briquets  in  this  country.  During  1908  an  additional 
press  was  installed,  doubling  the  capacity  of  the  plant.  The  culm 
storage  capacity  was  also  increased.  The  briquets,  which  are  of 
eggette  shape  and  weigh  about  6  oimces  each,  are  manufactured  from 
anthracite  culm,  using  a  binder  the  exact  nature  of  which  the  com- 
pany prefers  not  to  disclose. 

Dakota  Lignite  Briquette  Coal  Company,  Aberdeen,  S,  Dak. — ^This 
company  has  in  contemplation  the  construction  of  a  briquetting 
plant  for  the  utilization  of  North  Dakota  lignite  without  the  use  of 
any  cementing  material,  though  it  is  probable  some  fibrous  material, 
such  as  straw,  may  be  mixed  with  the  lignite.  It  is  proposed  to 
install  a  machine  of  German  manufacture,  similar  to  the  one  used 
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for  testi]!^  purposes  at  the  United  States  Geological  Survey's  testing 
laboratories,  at  Pittsburg,  Pa.  The  plant  will  be  located  either  at 
Scraaton  or  Ives,  N.  Dak. 

Rock  Island  Coal  Mining  Company,  Hartshome,  OJcla. — ^This  plant 
was  constructed  by  the  Rock  Island  Coal  Mining  Company  for  the 

Surpose  of  utilizing  the  slack  coal  produced  at  its  several  mines  in 
Oklahoma.  It  consists  of  a  Renfrew  press  and  was  constructed 
under  the  supervision  of  Charles  T.  Malcolmson.  It  was  fully 
described  in  Mines  and  Minerals  for  March,  1909.  The  company 
has  given  to  its  product  the  trade  name  of  "carbonets."  The 
plant  was  completed  and  in  operation  in  September,  1908,  and  was 
operated  actively  during  the  rest  of  the  year.  It  uses  92  per  cent  of 
bituminous  coal  slack  and  8  per  cent  of  water-gas  pitch.  The  briquets 
weigh  about  13i  ounces  each,  are  of  cylindrical  shape  with  convex 
ends,  and  are  intended  for  household  purposes  ana  for  use  under 
locomotive  and  stationary  boilers.  The  machine  has  a  capacity  of  8 
short  tons  per  hour. 

United  Oas  Improvement  Company,  Point  Breeze,  Philadelphia, 
Pa, — As  stated  in  the  previous  reports  on  the  subject  of  briguetting, 
this  plant  is  operated  primarily  for  the  purpose  of  utilizmg  coke 
breeze  produced  at  the  gas  works  of  the  company.  It  is  found 
advantageous  to  nux  the  coke  breeze  with  anthracite  culm  and 
bituminous  slack.  The  plant  has  been  in  active  operation  since 
March,  1906,  and  the  production  in  1908  was  about  2^  times  what 
it  was  in  1907.  The  briquets  are  used  by  the  company  in^  the 
manufacture  of  water  gas  and  are  not  put  on  the  market. 

United  States  Coal  Manufacturing  Company,  Philadelphia,  Pa. — ^Up 
to  the  close  of  1908,  the  operation  of  this  company  was  still  of  an 
experimental  character,  but  it  reports  that  it  has  secured  5^  acres 
of  ground,  with  water  and  rail  facilities  and  a  stone  building,  where  it 
proposes  to  install  a  manufacturing  plant.  'The  plant  is  expected 
to  be  in  operation  in  October  of  1909.  A  few  tons  of  briquets  were 
made  in  an  experimental  manner  during  1908. 

R.  B,  Metcalf,  Providence,  R,  I. — ^Mr.  Metcalf  reports  that  nego- 
tiations are  in  progress  for  the  construction  of  two  briquetting 
plants  in  Rhode  Island,  the  purpose  being  to  utilize  the  hard 
anthracite  in  the  vicinity  of  Providence. 

Texas  Briquette  Fuel  Uompany,  DaUas,  Tex. — ^The  Texas  Briquette 
Fuel  Company  is  a  corporation  organized  for  the  exploiting  of  the 
briquetting  process  patented^  by  A.  M.  Mannewitz.  The  company 
has  found  difficulty  m  securing  a  press  suited  to  the  requirements 
and  no  briquets  have  been  made  upon  a  commercial  scale. 

NorOnwestem  Improvement  Company,  Tacoma,  Wa^h. — During 
1908  the' Northwestern  Improvement  Company  constructed,  at  South 
Tacoma,  an  experimental  briquetting  plant  which  was  designed 
originally  by  R.  C.  Hills,  of  Denver,  Colo.  The  method  of  treatment 
is  entirely  unique,  in  that  the  coal  is  first  heated  in  retorts  and  the 
gas  and  tarry  products  distilled  off.  The  gas  is  recovered  and 
afterwards  used  for  heating  the  tar  stills  and  the  briquet  mixers. 
The  tany  products  recovered  from  the  gas  are  pumped  into  a  still 
of  217  galions.  The  Ueht  and  creosoting  oils  are  distilled  off  and 
recovered,  and  the  pitcn,  still  hot,  is  pumped  into  a  taiJc  over  the 
mixers. 
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In  the  coal  retorts  the  coal  is  reduced  to  about  the  quality  of 
coke  breeze.  After  retorting,  the  breeze  is  discharged  to  a  screw 
conveyer  and  elevated  to  a  32-mesh  screen,  oversize  from  which  is 
crushed  in  roll  crushers  and  reelevated  to  the  screen.  The  material 
passing  through  the  screen  is  elevated  by  bucket  conveyers  to  bins 
over  tne  briquetting  mixture.  This  plant  was  visited  by  the  writer 
in  November,  1908,  at  which  time  the  coal  used  for  briquetting  was 
"No.  5  screenings''  from  Red  Lodge,  Mont.  The  retorts  are  fired 
with  refuse  from  Kavensdale,  Wash.,  coUieries. 

The  briquets  are  manufactured  in  a  plunger  press  of  Hills  desimi. 
They  are  cubical  in  shape,  2^  inches  on  each  side.    Although  tnis 

Slant  is  for  purely  experimental  purposes,  some  improvement  have 
een  made  during  1909 — ^improvements  principally  in  the  enlarging 
and  increasing  of  the  efficiency  of  the  cylindrical  heater  for  the 
press. 

TTie  Coal-Briquette  Machine  Companyj  OshJcosh,  Wis. — ^In  the 
report  for  1907  this  company  was  reported  as  expecting  to  be  in 
operation  during  1908.  On  account  of  unforeseen  delays  the  plant 
was  not  completed  until  March,  1909.  No  detailed  description  of 
the  plant  has  been  furnished.  It  may  be  stated,  however,  tnat  it  is 
proposed  to  use  90  to  92  per  cent  of  anthracite  culm  and  8  to  10  per 
cent  of  coal-tar  pitch.  The  briquets  are  of  cylindrical  pattern, 
weighing  1  pounu  3  ounces  each,  and  are  intended  for  use  under 
locomotive  and  stationary  boilers.  The  briquetting  machine  is 
reported  as  having  a  capacity  of  4  short  tons  per  hour. 

RECENT  UETERATURE. 

The  following  list  comprises  recent  publications  in  which  the  sub- 
ject of  briquetted  fuel  is  aiscussed: 

FUBUCATIONS  OF  THE  UNITED  STATES  QEOLOOICAL  SURVEY. 

Mineral  Resources  of  the  United  States,  1897.    Nineteenth  Annual  Report,  pt.  6, 

1898;  Coal,  by  Edward  W.  Parker,  pp.  27^-543;  Coke,  by  Edward  W.  Parker,  pp. 

545-642. 
Mineral  Resources  of  the  United  States,  1898.    Twentieth  Annual  Report,  pt.  6, 

1899;  Coal,  by  Edward  W.  Parker,  pp.  295-607;  Coke,  by  Edward  W.Parker,  pp. 

509-608. 
Mineral  Resources  of  the  United  States,  1899.    Twenty-first  Annual  Report,  pt.  6, 

1901;  Coal,  by  Edward  W.  Parker,  pp.  321-519;  Coke  by  Edward  W.  Parker,  pp. 

521-633. 
Briquetting  tests  at  the  United  States  Geological  Survey  fuel-testing  plant,  St.  Louis, 

Mo.,  in  1904,  by  Joseph  Hyde  Pratt:  Bulletin  261, 1905,  pp.  134-168. 
Briquetting  tests  at  the  United  States  Geological  Survey  fuel- testing  plant,  St.  Louis, 
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332,  1908,  pp.  36-46. 
Binders  for  briquets,  by  J.  E.  Mills:  Bulletin  No.  343, 1908,  56  pp. 
The  combustion  of  briquets  on  locomotives,  by  W.  F.  M.  Goes:  Bulletin  No.  363, 1906, 

57  pp. 
Briquetting  tests  at  the  United  States  Geological  Survey  fuel-testing  plant,  Norfolk, 

Va.,  1907-8,  by  Charles  L.  Wright:  BuUetin  No.  385, 1909, 41  pp. 
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The  briquetting  plant  at  Bankhead,  Alberta,  by  Edward  W.  Parker;  paper  read  at 

meeting  of  Ajn.  Inst.  Min.  Eng.  at  New  York  City,  February,  1908:  Trans.  Am. 

Inst.Min.Eng.,  1908. 
Southern  coal  for  briquets,  by  Frederick  E.  Saward:  Manufacturers'  Record,  October 

21, 1907. 
Briquetting  of  fuels  in  British  Columbia;  description  of  Pacific  Coal  Company's  plant 

at  Bankhead,  Alberta,  by  J.  G.  Mashek:  Can.   Min.  Jour.,  January  15  and 

February  1, 1908. 
Lignite  briquetting  in  Gennany,  by  Robert  Schorr:  Eng.  and  Min.  Jour.,  February 
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Briquets  in  Europe:  Their  use  as  locomotive  fuel  in  France,  by  Frank  H.  Mason, 

United  States  consul  at  Paris:  Daily  Cons.  Reports,  No.  3117,  March  6, 1908. 
Coal  briquets:  their  importation  and  use  on  Swiss  railways,  by  United  States  Vice- 

Consul  Leo.  J.  Frankenthal,  Berne:  Daily  Cons.  Reports,  No.  3139,  April  18, 1908. 
Briquets  firom  coke  dust;  abstract  of  i>aper  by  Max  Rosenkrans  in  Journal  fOr  Gasbe- 

leuchtungund  Wasserversoigung,  Munich:  Indust.  World,  April  27^  1908. 
To  make  coal  briquets  at  Hartshome,  Okla.,  by  Carl  Scholz;  description  of  plant  in 

course  of  concretion  for  Rock  Island  Coal  Mining  Company  to  oriquet  Arkansas 

and  Oklahoma  coals:  ''Fuel,''  June  9, 1908. 
Briquet  making  a  commercial  possibility:  Details  of  Rock  Island  Coal  Mining  Com- 
pany's plant  at  Hartshome,  Okla.,  illustrated:  The  Black  Diamond,  June  13, 1908. 
Briquets  made  with  tar;  description  of  Shedlock  process,  by  United  States  Consul 

Lorin  A.  Lathrop,  Cardiff,  Wales:  Daily  Cons.  Reports,  No.  3201,  June  13, 1908. 
New  binding  agent  for  briquets,  a  report  on  the  use  oi  ''sulphite  pitch"  as  a  binding 

material,  by  United  States  Consul  Geoige  Eugene  Eager,  Barmen,  Prussia:  Daily 

Cons.  Reports,  No.  3361,  December  21, 1908. 
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Briquets  and  their  effect  on  market  values  of  coal,  by  Matthew  Ferguson:  The  Black 
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Coal  briquetting  at  the  Hartshome,  Oklahoma,  plant:  Description  of  plant  and  process 
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COKE. 


By  Edwabd  W,  Pabkbb. 


INTRODUCTION. 

The  term  **coke"  as  used  in  the  reports  of  this  series  is  limited  to 
the  product  that  is  obtained  by  the  distillation  or  partial  combustion 
of  bituminous  coal  in  retorts  or  ovens  and  that  is  commonly  called 
*'oven  coke."  All  of  the  coke  considered  in  this  report  is  suitable  for, 
though  not  restricted  to,  blast  furnaces,  foundries,  and  smelters.  The 
coke  obtained  as  a  by-product  in  the  manufacture  of  illuminating  gas, 
and  known  as  ''gas-house  coke,"  is  not  considered  as  coming  within 
the  scope  of  this  report.  In  former  years  practically  all  of  tne  oven 
coke  produced  in  the  United  States  was  used  for  metallurgical  pur- 
poses, but  owing  to  changes  that  have  taken  place  in  the  industry 
within  the  last  few  years  it  is  not  possible  any  longer  to  limit  the  dis- 
cussion of  the  subject  according  to  the  uses  to  which  the  coke  is  put. 
A  not  inconsiderable  portion  or  the  coke  manufactured  in  the  Umted 
States  is  now  preparea  and  sold  for  domestic  use,  and  comes  into  com- 
petition in  that  way  with  anthracite  coal,  with  gas-house  coke,  and 
with  both  natural  and  manufactured  gas.  Some  establishments  which 
produce  coke  for  metallurgical  use  have  installed  coke  crushers  and 
screens  for  the  preparation  of  coke  into  domestic  sizes,  in  much  the 
same  manner  as  anthracite  is  prepared  at  the  breakers.  Prior  to  1 893 
practically  all  of  the  coke  produced  in  the  United  States  was  made  in 
ovens  or  pits,  and  no  effort  was  made  to  recover  or  utilize  the  gases 
and  other  constituents  of  the  coal.  With  the  construction  in  1893  of 
what  might  be  termed  an  experimental  plant  of  by-product  ovens  at 
Syracuse,  N.  Y.,  another  feature  was  added  to  the  industry,  and  this 
feature  has  developed  so  rapidly  that  at  the  present  time  more  than  16 
per  cent  of  the  total  production  of  coke  is  obtained  from  retort  ovens. 
All  of  the  coke  produced  in  retort  ovens  is  a  fuel  suitable  for  metallur- 
gical purposes,  out  its  use  is  not  restricted  to  the  metallurgical  indus- 
tries. In  some  cases  where  the  retort  ovens  are  located  at  iron  or  steel 
plants  the  coke  may  be  considered  as  the  primary  product,  and  in  such 
cases  it  is  used  almost  exclusively  in  the  blast  furnaces.  In  other 
cases  where  the  ovens  are  located  in  or  near  large  cities,  the  coke 
becomes  a  secondary  product,  some  of  it  being  used  for  metallurgical 
purposes  and  some  for  manufacturing,  railroad,  or  domestic  trade. 
The  location  of  the  plant  rather  than  the  qualitv  of  the  coke  determines 
whether  the  coke  product  is  primary  or  secondary;  but  as  it  is  impos- 
fflble  to  make  any  accurate  separation  of  the  uses  to  which  the  coke  is 
put,  the  entire  production  is  mcluded  in  the  statistics  as  compiled  by 
the  Geological  Survey. 
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The  first  plant  of  by-product  ovens  established  in  the  United  States 
was  a  bank  of  12  ovens  constructed  by  the  Semet-Solvay  Company,  of 
Syracuse,  N.  Y.,  in  1893.  Since  that  time  there  has  been  a  steady  and 
noteworthy  increase  in  the  construction  of  by-product  recovery  ovens 
in  the  Umted  States.  At  the  close  of  1907  there  were  3^892  by- 
product ovens  completed  in  the  United  States,  and  330  were  m  course 
of  construction.  On  December  31,1 908,  there  were  4,007  retort  ovens 
completed  and  240  under  construction,  and  although,  in  sympathy 
with  the  general  falling  off  in  business,  the  production  of  by-product 
coke  in  1908  was  less  tnan  in  1907,  the  proportion  of  decrease  was  not 
so  great  as  in  the  output  of  beehive  coke.  The  details  of  the  produc- 
tion of  coke  in  retort  ovens,  with  the  quantity  and  value  of  by-products 
obtained,  and  estimates  of  the  waste  of  the  constituents  of  coal  other 
than  coke  resulting  from  beehive  practice,  are  discussed  fully  in  the 
subsection  on  by-product  coke. 

The  coal  consumed  in  the  manufacture  of  coke  in  the  United  States 
is  drawn  from  the  following  bituminous  regions  or  fields: 

1.  The  Appalachian  region,  embracing  the  ^reat  coking  coal  fields 
of  Pennsylvania,  Virginia,  West  Virgima,  Omo,  eastern  Kentucky, 
Tennessee,  Alabama,  and  Georgia. 

2.  The  Eastern  Interior  region,  which  includes  the  coal  fields  of 
Illinois,  Indiana,  and  western  Kentucky. 

3.  The  Western  Interior  region,  embracing  the  States  of  Iowa, 
Kansas,  Missouri,  Nebraska,  Oklahoma,  and  ^kansas. 

4.  The  Rocky  Mountain  regions,  contained  within  the  States  of 
Colorado,  New  Mexico,  Utah,  Montana^  and  Wyoming. 

5.  The  Pacific  Coast  regions,  in  which  the  only  coking  coals  are 
found  in  the  State  of  Washington. 

The  coal  of  the  northern  mterior  region  lymg  wholly  within  the 
State  of  Michigan  has  not  been  used  in  the  manufacture  of  coke.  A 
considerable  Quantity  of  coke  is  made  in  States  in  which  there  are  no 
coal  fields — ^Massachusetts,  Minnesota,  New  York,  New  Jersey,  and 
Wisconsin.  The  ovens  near  Baltimore,  Md.,  and  at  Delray  and  Wyan- 
dotte, Mich.,  are  supplied  with  coal  from  other  States.  One  of  the  two 
{>lants  in  Wisconsin  is  composed  of  beehive  ovens  in  which  coal  drawn 
rom  the  mines  of  Pennsylvania  is  used.  This  is  the  only  beehive 
plant  in  operation  outside  of  the  coal-producing  States.  All  of  the 
other  coking  extablishments  outside  or  the  States  producing  coking 
coal  are  retort-oven  plants. 

The  unit  of  measurement  used  in  this  chapter  is  uniformly  the  short 
ton  of  2,000  pounds. 

PRODUCTION. 

The  combined  production  of  beehive  and  retort-oven  coke  in  the 
United  States  in  1908  amounted  to  26,033,518  short  tons,  valued  at 
$62,483,983,  agamst  40,779,564  short  tons,  valued  at  $111,539,126,  in 
1907,  in  which  year  the  production  exceeded  all  previous  records  in  the 
history  of  coke  making  m  the  United  States ;  the  average  price  per  ton 
in  that  year  was^  also  the  highest  ever  recorded.  Compared  with  1907 
the  production  in  1908  shows  a  decrease  of  14,746,046  short  tons,  or 
36.14  per  cent  in  quantity,  and  of  $49,055,143,  or  43.98  per  cent,  in 
value.  The  average  price  per  ton  at  the  ovens  declined  from  $2.74  to 
$2.40.  Of  the  total  production  in  1908,  21,832,292  tons,  or  83.86  per 
cent,  was  produced  in  beehive  ovens,  and  4,201,226,  or  16.14  per  cent, 
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was  the  output  of  retort-oven  plants.  The  production  of  beehive  coke 
decreased  from  35,171,665  short  tons  in  1907  to  21,832,292  short  tons 
in  1908,  and  by-product  coke  decreased  from  5,607,899  tons  to 
4,201,226  tons.  The  decrease  in  beehive  coke  was  13,339,373  short 
tons,  or  37.93  per  cent,  and  in  by-product  coke  1,406,673  tons,  or  25.08 
per  cent.  In  1907,  when  the  production  showed  a  marked  increase 
over  the  preceding  year,  the  gam  in  beehive  coke  was  10.45  per  cent, 
and  in  retort-oven  coke  23.03  per  cent ;  so  that  although  both  diecreasea 
in  1908  as  compared  with  1907,  by-product  coke  showed  a  relative 
gam. 

In  considering  the  total  value  and  the  average  selling  price  for  the 
coke  produced  m  the  United  States  it  should  be  remembered  that  in 
many  cases  the  values  are  arbitrarily  fixed.  A  considerable  number 
of  the  coke  ovens  in  this  country  are  operated  by  large  corporations 
which  operate  alsQ  coal  mines  and  blast  furnaces,  the  coke  making 
being  really  only  an  incidental  part  of  the  business.  In  such  cases  the 
coke  product  is  sometimes  charged  against  the  furnace  department  at 
cost  and  sometimes  at  a  figure  based  upon  the  cost  of  coal  Tnining  and 
coke  making,  plus  a  percentage  of  profit  on  these  operations.  The 
value  is  not  fixed  by  the  mans:et  price.  In  other  cases  the  value  is 
estimated  upon  the  average  prices  for  coke  of  a  similar  quality  pro- 
duced and  sold  in  the  immediate  vicinity.  These  conditions,  however, 
continue  from  year  to  year  and  do  not  aflfect  comparisons. 

The  quantity  of  coal  consumed  in  the  manufacture  of  coke  in  1908 
amounted  to  39,440,837  short  tons,  valued  at  $45,222,474.  The  value 
of  the  coke  produced  from  this  coal  was  $62,483,983,  a  difference  of 
$17,261,509,  which  represents  the  profit  on  the  coking  operations  less 
the  cost  of  manufacture  and  the  expenses  of  administration,  etc.  In 
1907  the  value  of  the  coal  used  was  $72,784,851,  and  the  value  of  the 
coke  produced  from  this  was  $111,539,126.  a  difference  of  $38,754,275. 

Following  the  depression  which  marked  the  closing  months  of  1907 
the  early  part  of  1908  showed  signs  of  returning  activity  in  the  iron 
industry,  and  there  were  some  indications  of  revival  of  business  in  the 
coke-making  districts.  During  January  the  production  increased 
considerably  as  compared  witn  the  closing  months  of  1907,  and 
operators  were  hopeful  of  an  early  return  of  prosperity.  Toward  the 
latter  part  of  February,  however,  the  demand  and  production  fell  off, 
and  by  March  there  was  a  general  depression  in  the  business.  By 
May  conditions  were  improved  and  there  were  again  signs  of  returning 
activity,  though  in  the  Connellsville  district  of  Pennsylvania,  which 
can  be  considered  as  reflecting  market  conditions,  two-thirds  of  the 
ovens  were  idle.  The  production  increased  slightly  during  June, 
July,  and  August,  and  in  the  latter  months  the  ovens  in  blast  in  the 
Connellsville  region  had  increased  to  nearly  one-half  the  total.  Dur- 
ing the  latter  months  of  the  year  the  coke-making  industry  was 
seriously  affected  by  a  drought  which  prevailed  throughout  the  coking 
regions;  otherwise  the  trade  showed  improvement  over  the  earlier 
months  of  the  year.  In  the  latter  part  of  November  the  number  of 
oTens  in  blast  in  the  Connellsville  region  exceeded  for  the  first  time  in 
the  year  the  number  of  ovens  idle,  and  in  December  two-thirds  of  the 
ovens  were  in  operation  and  one-third  idle,  as  compared  with  the 
reverse  condition  in  May.  Altogether,  however,  the  year  1908  must 
be  considered  one  of  general  stagnation  in  the  coke-making  industry. 
The  average  price  per  ton  was  lower  than  that  of  either  1906  or  1907, 
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but  exceeded  that  of  1904  and  1905.  The  reason  for  this  is  that  large 
quantities  of  coke  are  sold  on  contract  prices  made  the  year  before, 
and  the  industry  is  under  a  sufficiently  strong  control  to  prevent 
demoralization  in  values.  In  addition  to  this,  as  previously  stated, 
the  fixing  of  values  at  ovens  operated  by  large  iron  and  steel  making 
establishments  is  largely  an  arbitrary  matter. 

Notwithstanding  the  decrease  in  production  in  1908  as  compared 
with  1907,  there  was  an  increase  of  1,538  in  the  number  of  ovens  m  the 
United  States,  from  99,680  in  1907  to  101,218  in  1908.  Of  the  total 
number  of  ovens  in  existence  12,920  were  idle  throughout  the  entire 
year  1908,  though  many  more  were  out  of  blast  for  a  good  portion  of 
the  time.  In  1907,  out  of  a  total  of  99,680  ovens  4,934  were  idle 
during  the  year,  the  total  number  of  ovens  that  were  idle  throughout 
the  entire  year  1908  being  7,986  more  than  in  1907.  The  number  of 
ovens  that  were  active,  that  is,  that  were  in  blast  for  all  or  for  part  of 
the  year  1908,  was  88,298,  which  produced  26,033,518  tons  of  coke,  or 
an  average  of  294.8  tons  per  oven.  In  1907  there  were  94,746  active 
ovens  that  produced  a  total  of  40,779,564  tons  of  coke,  an  average  of 
430.4  tons  per  oven.  The  4,007  retort  ovens  in  1908  included  120 
Semet-Solvay  and  56  Newton-Chambers  ovens  that  were  idle  through- 
out the  year,  the  latter  being  a  bank  of  ovens  at  Pocahontas,  Va., 
which  have  not  been  operated  to  any  extent  since  their  installation 
several  years  ago.  The  Newton-Chambers  ovens  at  Vintondale,  Pa., 
152  in  number,  were  operated  durin£^  1908,  but  no  by-products  were 
recovered,  and  the  production  has  oeen  included  witn  the  beehive 
coke.  Deducting  these  328  from  the  total  leaves  3,679  active  retort 
ovens,  which  produced  4,201,226  short  tons  of  coke,  an  average  of 
1,142  tons  per  oven.  In  1907,  3,811  active  retort  ovens  produced 
5,607,899  tons  of  coke,  or  an  average  of  1,472  tons  per  oven.  The 
total  number  of  active  beehive  ovens  in  1908  was  84,619,  the  total 
production  from  which  was  21,832,292  tons,  making  an  average  of 
258  tons  per  oven,  as  against  1,142  as  the  average  production  from 
each  retort  oven.  The  average  production  for  each  oeehive  oven  for 
the  last  four  years  has  been,  respectively,  365.8  tons  in  1905,  373.6 
tons  in  1906,  386.8  tons  in  1907,  and  258  tons  in  1908.  The  average 
production  for  the  retort  ovens  in  the  same  years  was,  respectively, 
1,158.8  tons,  1,356  tons,  1,472  tons,  and  1,142  tons.  In  1905  the 
average  production  from  by-product  ovens  was  a  Uttle  more  than 
three  times  that  from  beehive  ovens,  and  in  1908  it  was  nearly  six 
times. 

At  the  close  of  1908  there  were  2,241  ovens  in  course  of  construction, 
this  being  the  smallest  number  of  ovens  reported  as  under  construc- 
tion in  any  year  since  1899.  Of  the  ovens  Duilding  240,  or  10.71  per 
cent,  were  by-product  recovery  ovens.  Of  the  240  retort  ovens 
building  at  the  end  of  the  year,  140  were  Koppers  regenerative  ovens 
under  construction  by  the  IlUnois  Steel  Company  at  Joliet,  111.  This 
plant  was  originally  designed  to  be  composed  of  280  ovens,  140  of 
which  were  completed  during  1908.  Of  tne  other  100  ovens,  50  were 
United-Otto  ovens  building  by  the  Citizens'  Gas  Company  of  Indian- 
apolis. Ind.,  and  50  were  United-Otto  ovens  building  at  Kokotto,  near 
Hamilton,  Ohio,  doubling  the  plant  at  that  point. 

Considering  each  bauK  of  ovens  as  a  separate  establishment,  the 
statistics  for  1908  show  a  total  of  551  establishments,  as  against  552  in 
1907  and  532  in  1906.    Of  thAse  551  establishments,  130,  with  a  total 
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ori2y920  ovens,  were  idle  throughout  the  year,  compared  with  67  in 
1907  and  69  in  1906.  The  551  establishments  included  6,  having  a 
total  of  350  ovens,  which  were  incomplete  or,  if  completed,  were  not 
put  in  blast  before  the  close  of  the  year. 

The  statistics  of  the  mt>duction  of  coke  in  1907  and  1908  are 
presented,  by  States  and  Territories,  in  the  following  tables: 

Manufacture  of  coke  in  the  United  Statee,  by  States  and  Territories,  in  1907  and  1908. 


SUto  or  Territory. 


Colondoo. 
Georgia... 
nUnols.... 
Indiana... 


Kflitucky 

Misoari 

Montana 

New  Mexico 

Ohio 

OUalionia  (Indian  Ter- 
ritory)   

Pennsylvania 

1  ennoBsee.  .....•.•...••• 

Utah 

VhKhiia. 

Wsshington 

WestVininia 

Maryland 

Massachusetts 

MichigBn 

Minnesota. . . 

New  Jeraey 

NewYork 

Wi 


E8tab> 

llsh- 

ments. 


43 
16 
2 
6 
1 
6 
6 
1 
5 
4 
8 

6 

2iS3 

18 

2 

19 

5 

142 


11 


fiS2 


Ovens. 


Built. 


Vycxftf 

3,798 

350 

300 

28 

83 

406 

5 

567 

806 

600 

400 

51,364 

2,806 

884 

5,333 

216 

19,668 


1,878 


99,680 


Build- 
ing. 


SO 

50 
0 
280 
0 
0 
0 
0 

15 
125 

50 

50 

1,337 

80 

0 

50 

0 

450 


2,546 


Coal  used 
(short 
tons). 


4,973,296 

2,388,911 

136,031 

514,963 

0 

11,392 

129,538 

0 

68,048 

446,140 

376,759 

38,615 

39,733,177 

826,221 

(») 
2,264,720 

85,860 
6,536,795 


3,415,723 


61,946,100 


Yield 
of  coal 

in 

coke 

(per 

cent). 


61.0 

50.5 

55.1 

72.3 

"*55.6* 

51.7 

59.0 
50.4 
71.8 

49.4 
66.7 
56.6 


68.2 
60.6 
62.9 


74.0 


65.8 


Coke  pro- 
duced 
(short 
tons). 


3,021,794 

1,421,579 

74,934 

372,697 

0 

6,274 

67,068 

0 

40,714 

265,125 

270,634 

19,080 

26,513,214 

467,499 

(») 
1,545,280 

52,028 

4,112,806 


2,528,739 


Total  valtM 
of  coke. 


89,216,194 

4,747,436 

315,371 

1,737,464 

0 

19,837 

157,288 

0 

295,174 

840,253 

819,262 

82,447 

67,638,024 

1,592,225 

3,766,733 

293,019 

9,717,130 


10,302,260 


Price 

of  coke 

per 

ton. 


40,779,564   111,539,126 


13.05 
3.34 
4.21 
4.66 


3.16 
2.35 


7.25 
3.17 
3.03 

4.32 
2.55 
3.41 


2.44 
5.63 
2.36 


4.07 


2.74 


1908. 


Alabama.. 
Colorado  a. 
Geoq^... 
liUnois.... 


Missouri 

New  Mexico 

Ohfe 

Ftensylvania. . 

i  aUHoBBB.  .  .  .  .  . 

Utah 

Virginia 

Wariiincton.... 
WestVbKlnSa.. 
Indiana 


Kentoeky. 
Maryland. 


itts. 


Montana... 
NewJeney. 
New  York.. 
Oklihoma.. 
Wtaooosfn.. 


45 

10,103 

0 

16 

3,841 

0 

2 

350 

0 

6 

430 

140 

6 

67 

0 

1 

4 

0 

4 

1,016 

0 

7 

481 

50 

253 

52,606 

1,720 

17 

2,792 

20 

2 

864 

0 

19 

4,853 

158 

6 

231 

50 

138 

20,124 

0 

30 

3,456 

103 

551 

101,218 

2,241 

3,875,791 

1,546,044 

71,462 

503,359 

3,790 

0 

454,873 

237,448 

23,215,064 

395,936 

(«>) 
1,785,281 

68,069 
4,127,730 

61.0 
63.5 
55.2 
72.0 
65.9 

67.2 
66.8 
54.2 

'*"65.'i* 
57.1 
63.9 

3,156,100 

72.5 

39,440,837 

66.0 

2,362,666 

982,291 

39,422 

362,182 

2,497 

0 

274,565 

150,578 

15,511,634 

214,528 

<*^ 
1,162,051 

38,889 

2,637,123 


2,286,092 


26,033,518 


$7,169,901 

3,238,888 

137,524 

1,538,952 

8,011 

0 

826,780 

491,982 

32,569,621 

561,789 

(^) 
2,121,980 
213,138 
5,267,064 


8,338,363 


62,483,983 


$3.04 
3.30 
3.72 
4.25 
3.21 


3.01 
3.06 
2.10 
2.62 


1.83 
6.48 
2.00 


3.65 


2.40 


a  Indados  the  prodnotlon  of  Utah. 


ft  Production  included  with  Colorado. 
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quantity  of  coke  produced  in  1908  decreased  36.14  per  cent  as  com- 
pared with  1907,  the  value  decreased  43.98  per  cent.  In  1907  the 
total  value  of  the  coke  produced  in  the  United  States  was  $111,539,- 
126;  m  1908  it  was  $62,483,983,  a  decrease  of  $49,055,143.  In  the 
following  tables  are  presented  statements  showing  the  value. of  the 
coke  produced  in  eacn  State  and  Territory  during  the  last  five  years, 
with  the  decreases  in  1908  as  compared  with  1907,  and  the  total 
value  of  the  coke  product  of  the  United  States  in  each  year  since  1880. 
It  is  noted  that  tnere  was  no  individual  State  or  Territory  in  which 
the  value  of  the  product  in  1908  exceeded  that  of  1907,  though  in 
Indiana,  included  among  ''Other  States"  there  was  a  small  increase. 

Total  value,  at  the  ovenSf  of  the  coke  made  in  the  United  States,  190^1908,  by  States  and 

Territories,  with  decreases  in  1908, 


State  or  Territory. 

1904. 

1905. 

1906. 

1907. 

1908. 

Increase 
(+)  or  de- 
crease (—) 
in  value  of 

coke  pro- 
duced. 

Percent  of 
inczease 

(+)orde. 

crease  (-) 

InvaloBof 
cokenro- 
duoed. 

Alabama 

Colorado  a 

Georgia 

Illinois 

"HTftriff^ig 

Kentucky 

Mlss^iiiH 

15,716,413 

2,690,251 

212,697 

9,933 

23,485 

138,226 

6,115 

$7,646,967 

4,157,517 

224,260 

27,681 

13,818 

159,659 

4,072 

211,351 

253,229 

970,897 

199,424 

42,253  178 

1,184,442 

(«) 

2,869,462 

251,717 

6,548,205 

5,500,337 

$8,477,899 

4,504,748 

277,921 

1,205,462 

4,101 

169,846 

19,216,194 

4,747,436 

315,371 

1,737,464 

19,837 

(») 

17,169,901 

3,238,888 

137,524 

1,538,952 

8,  on 

-S2,046,293 

-  1,508,548 

-  177,847 

-  198,512 
"       11,828 

(*) 

-22.20 
-3L78 
-£6l30 

-U.43 
-5Q.e2 

(») 

Montm)  A 

280,745 
171,976 
337,606 

209,165 

25,027,462 

905,640 

1,TO,717 

207,357 

3,757,850 

4,777,403 

266,024 

442,712 

1,013,248 

204,205 

54,184,531 

1,350,866 

(e) 
3,611,659 

226,977 
8,192,956 
7,474,889 

840,253 
619,262 

67,^,024 
1,502,226 

3,7«^,733 

293,019 

9,717,130 

10,837,178 

826,780 
491»982 

(») 
32,669,621 
661,789 

2,m,9eo 

213,138 
6,207,054 
8,338,363 

-  13,473 

-  327,280 

-35,068,403 

-  1,030,436 

-  1,643,763 

-  79,881 

-  4,450,076 

-  2,498,815 

(*) 

New  Mexico 

Ohio 

-\60 
-3Bi96 

Oklahoma  (Indian 

Territory) 

Pennsylvania 

Tennessee 

TTtHh 

ISLSS 
-6173 

(0 

Virginia :. 

-4165 

Washington 

Westvrrginia.... 
Other  States 

-27.26 
-4&80 
-23.06 

46,144,941 

72,476,196 

91,606,034 

111,539,126 

62,483,083 

-49,055,143 

-43.W 

a  Includes  value  of  Utah  coke. 

ft  Included  in  other  States  having  less  than  three  producers. 

e  Included  with  Colorado. 

Total  value,  at  the  ovens,  of  the  cole  made  in  the  United  States,  1880-1908, 


1880 $6,631,266 

1881 7,725,175 

1882 8,462,167 

1883 8,121,607 

1884 7,242,878 

1885 7,629,118 

1886 11,153,366 

1887 15,321,116 

1888 12,445,963 

1889 16,630,301 


1890 $23,215,302 

1891 20,393,216 

1892 23,536,141 

1893 16,523,714 

1894 12,328,856 

1895 19,234,319 

1896 21,660,729 

1897 22,102,514 

1898 26,586,699 

1899 34,670,417 


1900 $47,443,331 

1901 44,446,923 

1902 63,339,167 

1903 66,498,664 

1904 46,144,941 

1905 72,476,196 

1906 91,608,084 

1907 111,639,126 

1908 62,483,983 


From  the  preceding  statements,  showing  the  Quantity  and  value 
of  the  coke  produced  in  a  series  of  years,  the  following  tables  have 
been  prepared.  These  show  the  average  price  per  ton  obtained  for 
the  coke  product  in  each  State  and  Territory  for  the  last  five  years 
and  the  average  price  of  the  total  product  since  1880.  These  average 
prices  are  obtained  by  dividing  the  total  value  by  the  total  quantity 
of  coke  produced  or  sold,    ^though  the  figures  may  be  accepted 
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as  indicating  the  general  tendency  of  prices,  they  do  not  always  rep- 
resent the  actual  selling  value  or  the  coke,  as  has  already  been  ex- 
plained. Some  of  the  largest  producers  of  coke  consume  their  entire 
product  in  their  own  blast  furnaces.  In  some  such  cases  the  value 
of  the  coke  is  given  at  the  actual  cost  of  production;  in  others  it 
is  based  upon  the  cost  of  production,  adding  a  percentage  of  profit  on 
the  coking  operations,  and  in  still  other  cases  the  values  are  based 
upon  the  marketed  product  of  a  similar  quality  of  coke  in  the  imme- 
diate vicinity.  These  conditions,  however,  continue  without  mate- 
rial change  from  year  to  year,  so  that  the  prices  as  given  may  be  gen- 
erally accepted  as  indicating  the  general  condition  of  the  market. 

As  will  be  seen  from  the  following  table,  the  average  price  per  ton 
in  1907  was  the  highest  recorded  in  the  twentv-nine  years  covered 
by  this  series  of  reports.  Previous  to  1907  the  highest  average  price 
recorded  was  in  1903,  when,  because  of*  the  fuel  famine  produced  by 
a  strike  in  the  anthracite  region  of  Pennsylvania,  the  demand  for 
coke  was  abnormally  large  and  prices  were  stimulated  accordingly. 
A  slump  in  the  iron  trade  in  1904  added  to  local  competition  for  traae 
in  the  coking  regions  created  a  violent  reaction,  and  prices  were  lower 
in  that  year  than  in  any  year  of  the  present  century.  When  the  con- 
ditions that  existed  in  1908  are  considered,  the  decline  in  price  was 
less  than  might  have  been  expected.  There  were  only  four  years 
in  the  previous  history  of  the  coking  trade  when  the  average  price 
exceeded  that  of  1908.  The  ability  to  maintain  prices  in  the  face 
of  existing  conditions  is  significant  of  the  better  control  exercised 
by  powemil  interests.  It  should  be  stated,  however,  that  a  lar^e 
quantity  of  the  coke  delivered  in  1908  was  sold  on  contracts  made 
in  1907,  while  a  third  factor  in  the  maintaining  of  prices  is  the  con- 
tinually increasing  proportion  of  the  coke  product  manufactured  in 
connection  with  iron  and  steel  establishments,  where  the  fixing  of 
the  prices  is  largely  an  arbitrary  matter. 

The  average  prices  of  coke,  dv  States,  from  1904  to  1908,  inclu- 
sive, and  for  the  United  States  from  1880  to  1908  are  shown  in  the 
following  tables: 

Average  price  per  short  ton,  at  the  ovenSf  of  the  coke  made  in  the  United  States,  1904-1908, 

by  States  and  Territories, 


State  or  Territory. 

1904. 

1905. 

1900. 

1907. 

1908. 

AJabama  

S2.44 
3.28 
2.81 
2.24 
2.48 
2.15 
2.50 
0.77 
2.95 
3.09 
4.67 
1.68 
2.39 

(«) 
1.61 
4.66 
1.66 
3.29 

12.97 
3.02 
3.18 
2.09 
3.12 
2.01 
2.58 
6.71 
2.83 
3.60 
3.64 
2.05 
2.53 

1.91 
4.74 
1.98 
3.31 

12.79 
3.09 
3.95 
4.48 
2.42 
2.29 

$3.05 
3.34 
4.21 
4.66 
3.16 
2.35 

$3.04 

Oolorwlo  • 

3.30 

(Monift 

3.72 

niiiMis 

4.25 

XaosM , 

3.21 

KfntnRkj 

(*) 

Iftanonri'                      

Montana 

6.97 
3.00 
3.45 
4.10 
2.35 
2,79 

4.97 
2.21 
3.58 

7.26 
3.17 
3.03 
4.32 
2.65 
3.41 

6.63 
2.36 
4.07 

(*) 

N«w  llATtm 

3.01 

Ohio 

3.06 

OUahovna  (Indian  Tflrritorr ) 

(*) 

^■fnwylTanla ,         

2.10 

2.62 

Utah 

(0 

Vkshite    .  . . . . 

L83 

Wflihhirton 

6.48 

w«rt  vfrfinia. 

2.00 

OtiMrStatn                 

3.65 

Avw^a    . 

1.95 

2.25 

2.62 

2.74 

2.40 

a  Includes  Utah. 

b  Inciuded  in  other  States  having  less  than  threepxodooen. 

•  Inetoded  with  Colorado. 
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Average  price  per  short  ton,  at  the  ovens,  of  the  coke  mode  in  the  United  States,  1880-1908. 


1880 

$1.99 

1890 

$2.02 

1881 

1. 88 

1891 

1. 97 

1882 

1. 77 

1892 

1.96 

1883 

1.49 

1893 

1.74 

1884 

1.49 

1894 

1.34 

1885 

1.49 

1895 

1. 44 

1886 

1.63 

1896 

1.84 

1887 

2.01 

1897 

1. 66 

1888 

1.46 

1898 

1.59 

1889 

1.62 

1899 

1. 76 

1900 $2.31 


1901. 
1902. 
1903. 
1904. 
1905. 
1906. 
1907. 
1908 


2.04 
2.49 
2.63 
1.95 
2.25 
2.52 
2.74 
2.40 


NUMBER  OF  COKE  WORKS  AND  OVENS  IN  THE  UNITED  STATSS. 

Considering  each  bank  of  ovens  as  a  separate  establishment,  there 
were  551  establishments  manufacturing  coke  in  the  United  States  at 
the  close  of  1908,  a  decrease  of  1  as  compared  with  1907.  These  551 
establishments  included  7,  with  a  total  of  370  ovens,  which  were  not 
completed  or  had  not  been  put  in  blast  during  the  year  and  conse- 
quently did  not  contribute  to  the  production.  The  ovens  of  these  7 
establishments,  which  had  been  completed  but  which  were  not  put 
in  blast  are  included  among  the  idle  ovens.  The  ovens  which  were 
not  completed  are  not  considered  as  idle.  In  1907  there  were  16 
establishments,  with  a  total  of  1,525  ovens,  which  had  not  been  com- 
pleted, or  if  completed  were  not  put  in  blast  during  that  year.  In 
addition  to  the  7  establishments  not  completed  in  1908  there  were  123 
other  establishments,  with  a  total  of  12,570  ovens,  which  were  idle 
throughout  the  year.  The  idle  plants  averaged  about  100  ovens 
each.  There  were  8  establishments,  with  a  total  of  418  ovens,  reported 
as  permanently  abandoned,  as^  against  3  establishments,  with  161 
ovens,  abandoned  the  previous  year.  The  idle  plants  and  those  not 
completed  before  the  end  of  the  year,  a  total  or  130  establishments, 
being  deducted,  there  appears  to  have  oeen  421  active  establishments, 
comprising  88,298  ovens,  or  an  average  of  210  ovens  to  each  plant. 

The  421  active  establishments  in  1908  produced  26,033,518  short 
tons  of  coke,  an  average  of  61,837  tons  for  each  plant.  In  1907 
there  were  485  active  establishments,  which  produced  40,779,564 
tons  of  coke,  an  average  of  84,082  tons  for  each  plant. 

In  1906  there  were  448  active  establishments,  the  total  production 
from  which  was  36,401,217  short  tons,  an  average  of  81,253  tons  for 
each  bank.  The  average  output  for  each  plant  in  1908  was  26.46 
per  cent  less  than  in  1907  and  23.9  per  cent  less  than  in  1906.  In 
1880,  the  first  year  for  which  these  statistics  were  collected,  there 
were  186  establishments,  with  an  average  production  from  each  of 
17,948  tons,  indicating  that  the  average  output  from  each  plant  in 
1908  was  3.5  times  that  of  1880. 

It  should  be  stated  that  the  word  ''establishment''  as  used  in  this 
report  is  intended  to  designate  the  number  of  separate  plants  or 
banks  of  ovens  whether  operated  or  idle  and  whether  reported  from 
one  central  office  or  not.  Different  plants  controlled  or  operated  by 
one  company  are  considered  separate  establishments. 

The  total  number  of  establishments  manufacturing  coke  in  the 
United  States  at  the  end  of  each  decade  from  1850  to  1900  and  at 
the  end  of  each  year  from  1901  to  1908,  inclusive,  is  shown  in  the 
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following  table.    The  numbers  reported  in  1850,  1860,  and  1870  are 
for  census  years;  the  others  are  for  calendar  years. 


Number  of  coke  establishments  in  the  United  States  since  1850. 


1850  ^census  year) 4 

1860  ( census  year ) 21 

1870  (census  vear) 25 

1880,  December  31 186 

1890,  December  31 253 


1900,  December  31...  396 

1901,  December  31...  423 

1902,  December  31...  456 

1903,  December  31...  500 

1904,  December  31...  506 


1905,  December  31 

1906,  December  31. 

1907,  December  31. 

1908,  December  31 


519 
532 
552 
551 


In  the  following  table  is  shown  the  number  of  coke  ovens  in 
existence  in  each  State  and  Territory  on  December  31  for  each  of  the 
last  five  years,  and  at  the  end  of  each  five  years  since  1880.  The 
total  number  of  ovens  in  existence  at  the  close  of  1908  (101,218)  was 
21  per  cent  more  than  in  1904,  122  per  cent,  or  more  than  double  the 
number  in  existence  in  1895,  and  nearly  nine  times  the  number  in 
existence  in  1880. 

Number  of  coke  ovens  in  each  State  or  Territory  at  the  close  of  each  year,  1904^1908. 


State  or  Territory. 

1904. 

1005. 

1006. 

1007. 

1908. 

Akbsmm ,          

0,060 

3,410 

600 

166 

36 

00 

400 

200 

400 

135 

60 

8 

620 

100 

234 

352 

530 

286 

42,166 

2,436 

604 

4,345 

256 

16,029 

308 

74 

0,586 

3,421 

533 

275 

36 

01 

405 

200 

400 

135 

60 

6 

555 

100 

258 

399 

573 

388 

42,608 

2,615 

504 

4,540 

216 

10,180 

308 

74 

0,731 

3,419 

531 

309 

48 

81 

462 

200 

400 

150 

60 

6 

555 

150 

571 

540 

575 

490 

47,185 

2,731 

684 

4,641 

216 

19,714 

388 

74 

VfOOa 

3,790 

360 

309 

28 

83 

495 

200 

400 

150 

50 

5 

667 

160 

806 

540 

600 

490 

51,364 

2,806 

884 

5,333 

216 

19,688 

388 

0 

10,103 

Colorado 

GeoRla 

3,841 
350 

nUnob 

430 

Indiau 

46 

'ganiMii 

67 

Kfintnclnr 

496 

Ifuvlttlj.... 

200 

ManMimmttn 

400 

Mktifnn 

150 

MtDiMsaota 

50 

Mbnnrl .  , 

4 

Montaoft 

551 

NewJeney 

160 

New  MezUm     , 

1,016 

N^York 

540 

Ohio 

481 

OMahoma  (Indian  Territory) 

486 

PJMinaiflwni* 

52,606 

■  THUKSJ  ■  T  nil  ITT  ...... 

TmnesSBe r- 

2,792 

Utah 

864 

Virginia 

4,853 
231 

W«BtVufinla 

20,124 

vimmin 

388 

0 

83,660 

87,564 

93,001 

99,680 

101,218 

Number  of  cole  ovens  in  the  United  States  on  December  SI  of  each  fifth  year,  from  1880 

to  1908. 


1900 58,484 

1905 87,564 

1908 101,218 


1880 12,372 

1885 20,116 

1890 37,158 

1895 45,565 

A  statement  of  the  number  of  ovens  in  course  of  construction  at 
the  end  of  each  year  since  1903  is  shown  in  the  following  table.  It 
is  not  intended  to  show  by  this  the  increase  in  the  number  of  new 
OTens  from  year  to  year,  nor  does  it  include  the  number  of  new  ovens 
completed  during  any  one  year.  It  merely  exhibits  the  condition  of 
the  mdustiy  as  shown  by  plants  under  construction  at  the  cldse  of 
each  year. 
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Number  of  coke  ovens  building  in  the  United  States  at  (he  dose  of  each  year,  190S-1908. 


1903 6,175 

1904 4,430 

1905 4,751 


1906 4,519 

1907 2,546 

1908 2,241 


RANK  OF  COKE-PRODUCING  STATES. 

In  the  manufacture  of  coke,  as  in  the  production  of  coal  and  in  the 
manufacture  of  iron  and  steel,  Pennsylvania  far  outranks  the  other 
States  of  the  Union,  and  for  the  entire  period  covered  by  the  annual 
reports  Mineral  Resources  of  the  United  States  has  contributed 
more  than  50  per  cent  of  the  total  quantity  of  coke  produced  in  the 
United  States.  West  Virginia  and  Alabama  have  during  the  same 
period  been  close  rivals  for  second  place  among  the  coke-producing 
States,  freauently  alternating  from  one  year  to  another,  although 
^  during  the  last  four  years  West  Virginia  has  held  the  place  of  honor, 
'  with  Alabama  ranking  third.  In  1908  West  Virginia  nad  more  than 
three  times  as  many  coke-making  establishments  as  Alabama,  and 
nearly  double  the  number  of  ovens,  so  that  the  indications  for  the 
future  are  that  West  Virginia  will  continue  next  to  Pennsylvania  in 
the  importance  of  its  coke  production.     Virginia  has  held  fourth 

Elace  and  Colorado  fifth  during  the  last  decade.  New  York, 
ecause  of  the  operations  of  the  by-product  oven  plant  of  the  Lacka- 
wanna Steel  Company  at  Buffalo,  took  sixth  place  in  1907  and  main- 
tained it  in  1908,  witn  Massachusetts  seventn  and  Wisconsin  eighth. 
Illinois  has  advanced  from  twenty-third,  in  1904,  to  ninth  place,  in 
1908;  and  New  Mexico,  which  stood  seventeenth  in  1904,  ranked 
tenth  in  1908,  this  change  being  due  to  development  of  the  Stag 
Canyon  Fuel  Company,  of  Dawson. 

The  relative  rank  or  the  various  coal-producing  States  and  Terri- 
tories during  the  last  five  years  is  shown  in  the  following  table: 

Rank  of  the  States  and  Territories  in  production  of  coke,  1904^-1908. 


State  or  Territory. 


1904.    '    1905. 

I 


1906. 


Pennsylvania. 
West  Virginia. 

Alabama 

Virginia. 


Colorado 

New  York 

Massachusetts. 

Wisconsin 

lUlnols 


New  Mexico. 

Maryland 

New  Jersey. . 

Michigan 

Tennessee... 
Ohio 


Utah 

Minnesota.. 

Georgia 

Washington . 
Kentucky.. 

Montana 

Oklahoma. . 

Kansas 

Indiana 

Wyoming... 
Missouri..... 


1 

3 

2 

4 

5 

11 

6 

12 

23 

17 

8 

13 

10 

7 

14 

9 

21 

15 

18 

16 

20 

19 

22 

'24' 
25 


1 

2 

3 

4 

5 
14 

7 

12 
22 
15 

8 
13 

9 

6 
10 
11 

16  I 

20  ' 

17  ! 
21 

19  1 
23, 

'24' 
25 


1 

2 

3 

4 

6 

8 

7 

13 

14 

16 

0 

15 

11 

6 

12 

10 

17 

19 

21 

18 

22 

20 

23 

'24' 


1906. 


1 
2 
3 
4 

5 

6 

9 

7 

10 

15 

11 

16 

13 

8 

14 

12 

17 

18 

20 

19 

21 

22 

28 


1 

2 

S 

4 

6 

6 

7 

8 

9 

10 

11 

12 

U 

14 

15 

1ft 

17 

18 

19 

20 

21 
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COAL  CONSUMED  IN  THE  MANUFACTURE  OF  COKE. 

The  determination  of  the  quantity  of  coal  consumed  in  the  manu- 
facture of  coke  is,  to  a  considerable  extent,  a  matter  of  estimate,  as 
a  large  quantity  of  the  coal  so  used  is  charged  directly  into  the 
ovens  from  the  mines  without  having  been  previously  weighed  or 
measured.  The  only  method  of  ascertaining  the  (][uantity  of  coal  thus 
used  is  by  the  amount  paid  to  the  miners  tot  mining,  which  is  based 
sometimes  upon  the  measured  bushel  or  ton  and  sometimes  by  the 
cubical  contents  of  the  mine  car.  All  these  standards  are  likely  to 
differ  materially  from  that  of  the  weighed  ton  or  bushel.  There  are 
comparatively  few  establishments  in  this  country  at  which  the 
quantity  of  coal  made  into  coke  is  accurately  ascertained,  though 
as  the  mdustry  becomes  better  organized,  greater  attention  is  being 
paid  to  exactness  in  this  regard,  and  year  oy  year  the  quantities  as 
presented  in  the  following  tables  become  more  accurate.  It  is 
still  necessary,  however,  to  estimate  a  large  quantity  of  the  coal 
consumed  in  the  manufacture  of  coke. 

A  considerable  quantity  of  the  coal  which  is  not  run  directly 
from  the  mines  to  the  coke  ovens  is  crushed  and  washed  before 
coking.  In  some  of  such  cases  the  weight  of  this  coal  before  washing 
is  g^iven  approximately.  In  other  cases  the  weight,  after  the  slate, 
pyrite,  and  other  impurities  have  been  removed,  is  reported  for  the 
weight  of  the  coal  charged  into  the  ovens.  In  still  other  instances 
coke  ovens  have  been  constructed  chiefly  for  the  purpose  of  utilizing 
the  slack  coal  produced,  in  which  cases  little  or  no  account  is  taken 
of  the  weight  of  the  coal.  It  can  readily  be  seen,  therefore,  that  any 
statement  as  to  the  quantity  of  coal  used  in  the  manufacture  of  coke 
is  necessarily  approxunate;  but  as  these  differences  appear  from  year 
to  year,  the  statistics  as  collected  may  be  accepted  as  sufficiently 
accurate  for  comparative  analysis.  As  has  been  stated  in  previous 
reports  of  this  series,  an  apparent  discrepancy  appears  between  the 
statements  regarding  the  quantities  of  coal  consumed  in  the  manu- 
facture of  coke  as  published  in  the  chapter  on  coal  production  and 
those  presented  herewith.  These  discrepancies  are  in  general  due 
to  the  fact  that  a  large  quantity  of  coal  is  shipped  to  ovens  at  a 
distance  from  the  mine.  Where  this  is  the  case,  the  tonnage  so 
shipped  would  be  included  in  the  shipments,  the  coal  statistics 
showing  only  the  quantity  of  coal  made  into  coke  at  the  mines. 

The  total  quantity  of  coal  made  into  coke  in  1908  was  39,440,837 
short  tons,  which,  compared  with  61,946,109  short  tons  used  in 

1907,  shows  a  decrease  of  22,505,272  short  tons,  or  36.33  per  cent. 
TTie  consumption  of  coal  for  coke  making  in  1908  was  only  17,312 
tons  more  tnan  in  1903. 

In  the  chapter  on  the  production  of  coal  the  statistics  show  that  the 
Quantity  of  coal  made  mto  coke  in  1908  at  the  mines  was  32,228,344 
snort  tons,  the  difference  of  7,212,493  short  tons  being  the  coal 
which  was  included  in  the  shipments  and  sent  to  points  distant 
from  the  mines  before  being  charged  into  the  coke  ovens. 

The  quantity  of  coal  used  in  the  manufacture  of  coke,  as  obtained 
for  this  report  from  the  several  States  and  Territories,  from  1904  to 

1908,  and  the  total  quantity  used  during  each  of  the  five  years 
since  1880|  are  shown  in  the  following  ta^es: 
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Quantity  of  coal  used  in  the  manufactyre  of  coke  in  the  United  States,  1904-^908,  by  Stales 

and  Territories,  in  short  tons. 


State  or  Territory. 


Alabama 

Goioradoa 

Georgia 

lUinols 

Kansas 

Kentucky 

Missouri 

Montana 

New  Mexico. 

Ohio 

Oklahoma  (Indian  Territory), 

Pennsylvania 

Tennessee 

Utah 

Virginia 

Washington 

West  Virginia 

Other  States 


1904. 


3,906,578 

1,376,354 

132,270 

8,131 

14,525 

140,139 

3,815 

78,303 

94,397 

165,487 

98,847 

22,432,064 

718,181 

1,636,905 

76,993 

3,543,338 

2,015,281 


36,531,608 


1905. 


4,409,854 

2,368,365 

119,036 

16,821 

6,504 

154,783 

2,551 

68,777 

148,469 

396,961 

123,389 

31,030,345 

862,320 

2,184,360 

85,715 

5,329,695 

2,222,723 


40,530,677 


1906. 


5,184,597 

2,566,196 

128,052 

362,163 

2,807 

148,448 

0 

69,045 

261,609 

437,567 

95,296 

34,508,513 

929,405 

(«) 
2,296,227 

76,896 
5,822,619 
2,861,934 


55,746,374 


1907. 


190& 


4,973,296 

2,388,911 

136,081 

514,983 

11,392 

129,538 

0 

68,948 

446,140 

376,759 

38,615 

39,733,177 

825,221 

('^>.^ 
2,264,720 

85,860 

6,536,795 

3,415,723 


61,946,109 


3,875,791 

1,546,044 

71,4S2 

503,359 

3,790 

0 

<*>    ^ 
454,873 

237,448 

(») 
23,215,964 

3d5,936 

(') 

1,785,281 

68,069 

4,127,730 

3,155,100 


39,440,837 


a  Includes  coal  coked  in  Utah. 


b  Included  in  other  States  having  less  than  three  prxKluoers. 
e  Included  with  Colorado. 


Quantity  of  coal  used  in  the  rrumufacture  of  coke  in  the  United  States  each  fifth  year, 

1880-1908. 


Short  tons. 

1880 5,237,741 

1885 8,071,126 

1890 18,005,209 

1895 20,848,323 


Short  tons. 

1900 32,113,543 

1905 49,530,677 

1908 39,440,837 


QUANTITY  AND  VALUE  OF  COAL  USED  IN  COKE  MAKING. 

The  total  quantity  and  value  of  the  coal  consumed  in  the  manu- 
facture of  coke  in  1907  and  1908,  with  the  quantity  and  value  of  the 
coal  consumed  per  ton  of  coke  produced,  by  States  and  Territories, 
are  shown  in  the  following  tables: 

Quantity  and  value  of  coal  used  in  the  manufacture  of  coke  in  the  United  States  in  1907  and 
1908,  and  quantity  and  valuje  of  same  per  ton  of  coke,  by  States  and  Territories. 

1007. 


State  or  Territory. 


Alabama 

Coloradoo 

Qeorgia 

ninois 

Kansas 

Kentucky 

Montana 

New  Mexico 

Ohio 

Oklahoma  (Indian  Territory) 

Pennsylvania 

Tennessee 

Virginia 

Washington 

WestV&glnia 

Maryland. 

Massachusetts 

Michigan 

Minnesota 

New  Jersey , 

New  York 

WIsoQDsIn , 


Coal  used 
(short 
tons). 


4. 
2, 


39, 
2, 
6, 


973,296 
388,911 
136,031 
514,983 

11,392 
129,638 

68,948 
446,140 
376,759 

38,615 
733,177 
825,221 
264,720 

85,860 
536,795 


3,415,723 


61,946,109 


Total  value 
of  coal. 


16,656,742 

2,663,433 

167,704 

1,343,410 

14,777 

66,170 

242,327 

618,043 

654,588 

56,697 

42,732,646 

1,106,820 

2,443,067 

232,821 

6,957,568 


7,026,138 


72,784,861 


Value  of 

coal  per 

ton. 


SI.  34 
1.07 
1.23 
2.61 
1.30 

.51 
3.51 
1.39 
1.74 
1.47 
1.06 
1.34 
1.06 
2.71 

.92 


2.32 


Quantity 

of  cool 

per  ton  of 

coke  (short 

tons). 


1.18 


1.646 
1.680 
1.815 
1.382 
1.816 
1.933 
1.003 
1.683 
1.392 
2.023 
1.499 
1.765 
1.466 
1.650 
1.589 


1.351 


1.619 


Valoe  of 

coal  toa 

t<mofooka 


t2.306 
L796 
Z232 
3.e07 
2.361 
.986 
fi.942 
Z339 
2.422 
2.974 
1.619 
Z365 
1.583 
4.472 
L 


S.1S4 


i.7tn 


a  TnAln/loB    TTf  Afi 
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QuanHiy  and  value  of  coal  used  in  the  manufacture  of  coke  in  the  United  States  in  1907  and 
1908 f  and  quantity  and  value  of  same  per  ton  of  cokey  by  States  and  Territories — Con. 

10O8. 


State  or  Territory. 


Alabama 

Coloiadoa  ... 

Georgia 

niinois 

Kansas 

New  Mexico.. 

Ohio 

Pennsylyania. 

Virginia 

Washington.. 
West  Virginia 
Other  States  t> 


Coal  used 
(short 
tons). 


3,875,791 

1,546,044 

71,452 

503,359 

3,790 

454,873 

237,448 

23,215,964 

395,936 

1,785,281 

68,069 

4,127,730 

3,155,100 


39,440,837 


Total  value 
of  coal. 


14,917,350 

1,605,951 

91,260 

1,316,065 

5,222 

519,115 

434,184 

23,250,885 

492,069 

1,503,447 

167,571 

3,560,342 

7,358,993 


45,222,474 


Value  of 

coal  per 

ton. 


SI.  27 

1.04 

1.28 

2.61 

1.38 

1.14 

1.83 

1.001 

1.24 

.84 
2.46 

.86 
2.33 


1.15 


Quantity 

of  coal 

per  ton  of 

coke  (short 

tons). 


1.640 
1.574 
1.813 
1.390 
1.518 
1.657 
1.488 
1.497 
1.846 
1.536 
1.760 
1.565 
1.380 


1.515 


Value  of 

coaltoa 

ton  of  coke. 


12.063 
1.637 
2.321 
3.628 
2.096 
1.889 
2.723 
1.498 
2.280 
1.290 
4.306 
1.346 
3.215 


1.742 


•  loduies  Utah. 

*  Includes  Indiana,  Kentucky,  Maryland,  Massachusetts,  Michigan,  Minnesota,  Montana,  New  Jersey, 
New  York,  Oklahoma,  and  Wisconsin. 

The  quantity  of  coal  used  decreased  from  61,946,109  short  tons  in 
1907  to  39,440,837  short  tons  in  1908,  while  the  value  decreased  from 
$72,784,851  to  $45,222,474.  The  decrease  in  the  value  of  the  coal 
used  was  considerably  less  in  proportion  than  the  decrease  in  the 
value  of  the  coke  produced.  The  aifference  in  the  values  of  the  coal 
used  in  1 907  and  1908  was  $27,562,377,  or  37.87  per  cent.  The  average 
value  per  ton  of  coal  decreased  from  $1.18  to  $1.15,  but  in  considering 
these  values  it  must  be  remembered  that,  as  previously  explaineo, 
the  fixing  -of  them  is  purely  an  arbitrary  matter  and  they  can  not 
be  said  to  represent  actual  market  conditions.  The  total  value  of 
the  coke  produced  decreased  $49,055,143,  or  43.98  per  cent,  from  1907 
to  1908,  while  the  average  selling  prices  per  ton  of  coke  declined  from 
$2.74  to  $2.40. 

The  following  table  shows  approximately  the  quantity  of  coal, 
expressed  in  tons  and  pounds,  required  to  produce  a  ton  of  coke,  in 
1880,  1890,  1900,  and  annually  since  1901.  It  will  be  noted  that  up 
to  1903  the  quantity  of  coal  required  to  produce  a  short  ton  of  coke  was 
from  3,120  to  3,140  pounds,  or  1.56  to  1.57  tons.  Since  1903  there  has 
been  a  steady  decrease  in  the  quantity  of  coal  required  to  produce  a 
ton  of  coke,  the  lowest  figure,  3,030  pounds,  being  reported  in  1908. 
This  improvement  has  been  due  entirely  to  the  increased  production 
of  coke  m  retort  ovens,  this  output  having  increased  from  1,882,394 
tons  in  1903  to  5,607,899  tons  in  1907,  although  decreasing,  in  sym- 
pathy with  the  general  decline  in  business,  to  4,201,226  tons  in  1908. 

Coal  required  to  produce  a  ton  of  cohcj  in  tons  and  pounds. 


Year. 


1880 

lao 

1900 
1901 
1902 


Tons. 

Pounds. 

1.57 

3,140 

1.5G 

3,120 

1.67 

3,140 

1.57 

3,140 

1.56 

3,120 

1.56 

3,120 

Year. 


1904 
1905 
1906 
1907 
1908 


Pounds. 


3,088 
3,074 
3,062 
3,038 
3,030 
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YIELD  OF  COAL  IN  COKE. 

By  the  yield  of  coal  in  coke  is  meant  the  percentage  by  weight 
of  the  constituents  of  the  coal  that  remain  as  coke  after  the  process 
of  fnking  has  been  completed.  In  the  preceding  paragraph  atten- 
tion has  been  called  to  the  decreasing  quantity  of  coal  required  to 
produce  a  ton  of  coke,  and  it  has  been  explained  that  such  decrease 
IS  due  to  the  development  of  by-product  coke-oven  practice.  Con- 
versely, there  has  been  a  relative  increase  in  the  percentage  yield 
of  coke.  From  1880  to  1901  the  yield  of  coal  in  coke  ranged  from 
63  to  64  per  cent.  In  1902  and  1903  it  was  64.1  per  cent,  increasing 
each  year  since  then  until  1908,  when  it  reached  66  per  cent. 

For  reasons  previously  stated  in  the  discussion  or  the  quantity  of 
coal  made  into  coke  it  is  not  always  possible  to  obtain  exact  infor- 
mation concerning  the  actual  quantity  of  coal  chained  into  the  ovens, 
as  in  many  cases  the  coal  is  not  weighed  previous  to  coking  and 
the  quantity  charged  into  the  ovens  is  largely  an  estimate  Dased 
sometimes  upon  the  measured  bushel  or  car,  sometimes  upK)n  the 
cubical  contents  of  the  *'larry,"  and  sometimes  upon  the  amount 
paid  to  the  miner  for  his  labor.  There  has  been,  however,  a  grati- 
fying tendency  on  the  part  of  producers  to  employ  more  exact 
methods  in  coke-oven  operations,  and  also  in  the  keepmg  of  records. 
For  this  reason  these  figures  have  shown  greater  accuracy  from 
year  to  year.  It  is  entirely  probable  that  the  percentage  yield  as 
reported  for  earlier  years  was  in  excess  of  that  actually  obtained. 

The  following  table  shows  the  percentage  vield  of  coal  in  coke  in 
each  State  and  Territory  during  the  last  nve  years,  and  for  the 
United  States  in  each  ten  years  smce  1880,  and  annually  since  1901: 

Percentage  yield  of  coal  in  cohe^  1904-1908 ^  by  States  and  Territories. 


State  or  Territory. 


Alabama 

Colorado  a... 

Georgia 

Illinois 

Indiana 

Kansas 

Kentucky.. - 

Missouri 

Montana 

New  Mexico. 
Ohio. 


Oklahoma  (Indian  Territory). 

Pennsylvania 

Tennessee 

Virginia 

Washington 

West  Virginia 

Maryland 

Massachusetts 

Michigan 

Minnesota 

New  Jersey 

New  York 

Wisconsin 

Wyoming  


Total  average. 


1904. 


58.6 
57.3 
57.3 
54.6 


65 

45.7 

64 

63 

61.7 

66 

45.3 

66.2 

52.8 

67.3 

59 

64.4 


72 


1905. 


1906. 


58.4 
58.2 
59.3 
61.3 


64.8 


68 

51.4 

61.9 

45.8 

60.4 

69.8 

44.4 

66.3 

54.3 

68.6 

62 

63.8 


74.7 


65.1 


58.5 
56.7 
54.9 
74.2 


60.5 
49.9 


55.3 

56.5 

67.2 

52.2 

66.8 

52 

68.7 

59.4 

63.8 


72.9 


65.3 


1907. 


61 

59.5 
55.1 
72.3 


55 
51.7 


59 

59.4 

71.8 

49.4 

66.7 

56.6 

68.2 

60.6 

62.9 

73 

75 

77 

68 

80 

72 

74 


65.8 


19QS. 


61 

63.5 

5&.2 

72 

70 

65.0 

50 


58.3 

60.4 

67.3 

46 

6&8 

54.2 

6&1 

57.1 

63.9 

72.1 

76.4 

74.5 

66l4 

72.3 

71.3 

74.5 


66 


olnclades  Utah. 
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Percentage  yield  of  coal  in  cohe,  1880-1908, 


1880 63.0 

1890 64.0 

1900 63.9 

1901 63.7 


1902 64.1 

1903 64.1 

1904 64.8 

1905 65.1 


1906 65.3 

1907 65.8 

1908 66.0 


CONDITION  IN  WHICH  COAL  IS  CHARGED  INTO  THE  OVENS. 

During  recent  years  considerable  progress  has^  been  made  in  the 
preparation  of  the  coal  before  being  charged  into  the  ovens  for 
coking.  This  preparation  has  consisted  chiefly  in  the  washing  of 
the  coal  for  the  removal  of  impurities,  such  as  slate  and  pyrite. 
The  increasing  quantity  of  coal  thus  prepared  has  had  some  innuence 
in  the  increasing  yield  of  coal  in  cokc,  which  has  been  discussed  in 
the  preceding  paragraphs.  It  is  not  possible  to  state  accurately 
how  much  the  mcreased  yield  is  due  to  the  washing  of  the  coal,  as 
in  some  cases  operators  in  reporting  the  quantity  of  coal  wasned 
give  the  weights  before  washing,  whfle  in  other  cases  the  weights  of 
the  washed  coal  are  given. 

In  1890,  out  of  18,005,209  short  tons  of  coal  used  in  coke  makiiL?, 
1,269,810  tons,  or  about  7  per  cent  of  the  total,  were  washed.  Of 
this  washed  coal  338,563  tons  were  run-of-mine  and  931,247  tons 
were  slack.  In  1907,  out  of  61,946,109  tons  of  coal  used  for  coke 
making,  11,680.184  tons,  or  18.9  per  cent,  were  washed,  the  quantity 
of  wasned  coal  being  nearly  equally  divided  between  run-of-mine 
and  slack.  In  1908  the  total  quantity  of  coal  coked  was  39,440,837 
tons,  of  which  9,208,914  tons,  or  23.3  per  cent,  were  washed.  The 
washed  coal  in  1908  consisted  of  3,830,879  tons  of  run-of-mine  and 
5,378,035  tons  of  slack.  In  the  two  leading  coke-producing  States, 
Pennsylvania  and  West  Virginia,  the  larger  part  of  the  coal  used  for 
coking  was  unwashed,  Pennsylvania  showing  85.1  per  cent  of 
unwashed  coal  in  1908,  and  West  Virginia  94.5  per  cent.  In  Vir- 
e:inia  all  of  the  coal  used  for  coke  making  was  unwashed.  In  Ala- 
Dama  84.5  per  cent  and  in  Colorado  73.6  per  cent  of  the  coal  was 
washed  before  coking,  and  in  both  instances  the  larger  part  of  the 
coal  used  was  slack.  In  Geoi^ia,  New  Mexico,  and  Wasnington  all 
of  the  coal  charged  into  the  ovens  was  washed,  that  of  Geor^a  and 
New  Mexico  beii^  slack  and  that  of  Washington  nm-of-mme.  A 
considerable  portion  of  the  run-of-mine  coal  used  in  coke  making, 
whether  washed  or  unwashed,  is  crushed  before  being  charged  into 
the  ovens,  it  having  been  learned  through  experience  tnat  the  coking 
process  is  in  many  instances  facilitated  and  a  better  strength  and 
structure  of  the  coke  obtained  when  the  coal  is  disintegrated  before 
being  charged  into  the  ovens.  This  is  included  in  the  run-of-mine 
coal  charged,  and  is  not  considered  as  slack.  Slack  coal  is  that 
which  is  produced  in  the  mining  operations. 

In  the  following  table  are  shown  the  quantity  of  run-of-mine 
and  of  slack  coal,  unwashed  and  washed,  charged  into  the  ovens  in 
1907  and  1908,  by  States,  and  the  percentages  of  each: 


••• 


1 
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Character  of  coal  used  in  the  manufacture  of  coke,  by  States  and  Territories,  in  1907  and 

1908,  in  short  tons, 

i0or. 


state  or  Terri- 
tory. 

Ron-of-mine. 

Slack. 

Total. 

Unwashed. 

Washed. 

Unwashed. 

WMhed. 

Unwashed. 

Per- 
centage. 

WMhed. 

Per- 

Alabama 

Colorado  a 

Georgia 

Illinois 

1,020,907 

2,956 

0 

311,999 

0 

30,632 

18,648 

0 

268,637 

0 

33,589,751 

54,397 

1,271,518 

0 

2,451,811 

2,044,328 

1,097,913 

676,226 

41,000 

0 

0 

0 

50,300 

0 

45,712 

2,267,142 

386,094 

0 

72,268 

27,067 

326,013 

27,433 

1,055,189 

0 

194,389 

11,392 

0 

0 

2,498 

36,514 

38,615 

2,666,090 

0 

993,202 

0 

3,874,817 

400,202 

2,227,043 

654,540 

95,031 

8,595 

0 

96,906 

0 

443,642 

25,896 

1,310,104 

384,730 

0 

13,592 

183,100 

645,180 

1,048,340 

1,058,145 

0 

506,388 

11,392 

30,632 

18,648 

2,408 

305,151 

38,615 

36,155,841 

54,307 

2,264,720 

21.1 
44.3 

08.3 
100.0 

23.6 

27.0 
0.6 

81.0 
100.0 

01.0 

6.6 

100.0 

3,024,066 

1,330,766 

136,031 

8,605 

78L0 
56.7 

loao 

L7 

Kan-s^*f .....  ^  -  - 

Kentucky 

Montana 

New  Mexico.... 
Ohio 

06,006 

50,300 

443,642 

71,608 

3,577,336* 
n0,824 

76.4 
73.0 
00.4 
10.0 

Oklahoma 

Pennsylvania. . 

Tennessee 

Virginia 

'■"  0.6 

03.4 

Washington 

85,860 
210,167 

071,198 

100.0 

West  Virginia.. 

Maryland. 

Massachusetts.. 

Michigan 

Minnesota 

New  Jersey 

NewYork 

Wisconsin 

6,326,628 
2,444,530 

06.8 
71.6 

3.2 

2a4 

41,065,584 

5,589,735 

9,200,341 

6,090,449 

50,265,925        81.1,11,680,184 

18.0 

1908. 


Alabama 

Colorado  a 

Georgia 

Illinois 

Kansas 

New  Mexico.. 

Ohio 

Pennsylvania. 

Tennessee 

Virginia 

Washington... 
West  Vh-glnla. 

Indiana 

Kentucky 

Maryland 

Massachusetts 

Michigan 

Minnesota 

Montana 

New  Jersey... 

NewYork 

Oklahoma 

Wisconsin 


18, 
1, 
1, 


548,003 
0 
0 

500,400 

397 

0 

180,458 

691,073 
29,668 

438,754 
0 

694,470 


2,182,415 


25,265,728 


1,457,3C0 

237,540 

0 

0 

0 

0 

27,481 

1,718,944 

250,120 

0 

68,069 

35,226 


36,139 


3,830,879 


53,218 

407,533 

0 

0 

3,393 

0 

6,244 

1,062,478 

102,578 

346,527 

0 

2,206,623 


777,601 


4,966,195 


1,817,120 

900,971 

71,452 

2,959 

0 

454,873 

23,265 

1,743,4^9 

13,570 

0 

0 

191,411 


158,945 


601,311 
407,533 

1&5 
26.4 

500,400 
8,790 

00.4 
100.0 

186,702 

19,753,551 

132,246 

1,785,281 

78.6 

85.1 

33.4 

100.0 

3,901,093 
2,960,016 

04.5 
03.8 

3,274,480 

1,138,511 

71,452 

2,050 


454,873 

60,746 

8,462,418 

268,690 


68,000 
226,637 


105,064 


5,378,035  '  30,231,923        76.7       0,208,914 


815 
73.6 

loao 

0i6 


100.0 
21.4 
14.9 
06.6 


loao 

&5 


6.2 


23.3 


a  Includes  Utah. 


In  the  following  table  are  given  the  statistics  of  the  character  of  the 
coal  used  in  coke  making  each  fifth  year  since  1890,  including  1908: 

Character  of  coal  used  in  the  manufacture  of  coke  in  the  United  States,  1890-1908,  in  short 

tons. 


Year. 


1890 
1895 
1900 
1905 
1908 


Run  of  mine. 


Unwashed. 


14,0ri0,907 
15,609,875 
21,062,090 
31,783,314 
25,265,728 


Washed. 


338,563 

237, 4f  8 

1,369,698 

3,187,994 

3,830,879 


Slack. 


Unwashed. 


2,674,492 
3,052,246 
5,677,006 
8,196,226 
4,966,105 


Washed. 


031,247 
1,048,734 
4,004,740 
6,383.143 
6,878,086 


TotaL 


18,006,300 
20,848,323 
83,113,543 
40,530,677 
39,4«,8S7 
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COKE  MAKING  IN  BY-PRODUCT  OVENS. 

The  year  1908  was  not  marked  by  any  notable  gain  in  the  con- 
struction of  by-product  coking  plants,  though  some  new  work  was 
done.  There  was  a  net  increase  of  115  in  the  number  of  completed 
ovens  in  1908  over  1907,  the  totals  for  the  two  years  being,  respec- 
tively, 3,892  and  4,007.  The  additional  equipment  consisted  of  140 
Koppers  regenerative  ovens  built  at  Joliet,  111.,  by  the  United  States 
Steel  Corporation,  but  this  increase  was  partly  offset  by  the  dis- 
mantling of  25  Semet-Solvay  ovens  at  Sharon,  Pa.,  the  net  gain  being 
115  ovens.  Included  in  the  total  of  4,007  completed  ovens  in  1908 
are  152  Newton-Chambers  ovens  at  Vintondale,  ra.,  but  as  no  recov- 
eiT  of  by-products  was  made  at  this  plant  in  1908,  the  production  of 
coke  is  mduded  with  that  from  beehive  ovens.  The  56  ovens  of  the 
same  tvpe  at  Pocahontas,  Va.,  have  not  been  in  practical  operation 
since  tney  were  first  installed.  In  addition  to  these  there  was  one 
other  by-product  plant  of  120  ovens  that  was  not  operated  during 
the  year.  The  number  of  retort  ovens  producing  coKe  in  1908  was 
3,679,  as  compared  with  3.811  active  ovens  in  1907. 

The  total  production  or  coke  by  the  3,679  retort  ovens  in  1908 
amounted  to  4,201,226  short  tons,  against  5,607,899  tons  produced  in 
3,811  ovens  in  1907.  The  decrease  m  production  of  by-product  coke 
from  1907  to  1908  was  1,406,673  short  tons,  or  25.08  per  cent;  the 
decrease  in  beehive-coke  production  was  13,339,373  snort  tons,  or 
37.93  per  cent,  so  that  altnough  the  output  of  retort-oven  coke  de- 
creased over  1,400,000  short  tons  in  1908,  it  exhibited  a  relative  gain. 
In  1907  the  output  from  by-product  ovens  represented  13.75  per  cent 
of  the  total  coke  production;  in  1908,  16.14  per  cent  of  the  total  was 
by-product  coke. 

The  average  production  from  each  of  the  3,679  retort  ovens  in 
1908  was  1,142  short  tons  of  coke,  as  compared  with  1,472  tons  per 
oven  in  1907  and  1,356  tons  in  1906.  The  average  production  for 
each  beehive  oven  in  1908  was  258  short  tons,  as  compared  with  386.8 
tons  in  1907  and  373.6  tons  in  1906.  The  quantity  of  coal  consumed 
in  the  manufacture  of  the  4,201, '226  tons  of  by-product  coke  in  1908 
was  5,699,058  short  tons,  indicating  a  vield  of  coal  in  coke  of  73.7  per 
cent.  In  1907  the  percentage  vield  of  coal  in  by-product  ovens  was 
75  and  in  1906  it  was  73.6.  All  of  these  are  much  larger  yields  than 
it  is  possible  to  obtain  in  beehive  ovens,  as  the  beehive  process,  being 
one  of  partiiJ  combustion,  unavoidably  consimoies  a  portion  of  the 
fixed  carbon  in  the  coal,  while  in  the  retort  ovens  the  operation  is 
one  of  distillation,  and  practically  all  of  the  fixed  carbon  remains  as 
coke.  The  yield  of  coal  in  coke  m  beehive  practice  for  the  last  three 
years  has  been  64.3  per  cent  in  1906,  64.6  per  cent  in  1907,  and  64.7 
per  cent  in  1908,  but  as  shown  in  the  returns  to  the  Geological  Survey 
and  as  previously  explained,  even  these  figures  are  probably  higher 
than  the  results  actually  obtained. 

The  construction  work  on  plants  that  were  not  completed  at  the 
end  of  1908  consisted  of  140  additional  Eoppers  ovens  at  Joliet,  HI., 
50  United-Otto  ovens  at  Eokotto,  near  Cincmnati,  doubling  the  plant 
at  that  place,  and  50  United-Otto  ovens  at  Indianapolis,  Ind.  The 
last  mentioned  are  the  first  bv-product  ovens  to  be  constructed  in 
Indiana,  and  thev  will  probab^  use  West  Virginia  coal. 

In  the  report  for  1907  some  estimates  were  given  of  the  values  of 
the  constituents  of  the  coal  that  were  lost  as  the  result  of  making  cokQ 
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in  beehive  ovens  and  that  might  have  been  saved  had  the  by- 
products been  recovered  as  in  retort  oven  practice.  The  edition  of 
the  separate  report  on  coke  and  the  edition  of  the  annual  report, 
Mineral  Resources  of  the  United  States,  were  both  exhausted  early  in 
1909,  and  as  there  has  been  some  demand  for  comparative  statistics 
on  beehive  and  retort  oven  coke  production,  the  following  "argu- 
ment" from  the  report  for  1907  is  reproduced: 

The  coal  consumed  in  retort  ovens  in  1907  amounted  to  7,506,174  short  tons.    The 

Suantity  of  coal  used  in  beehive  ovens  was  54.439,935  short  tons,  from  all  of  which 
le  possible  by-products  are  apparently  wasted.  Assuming  that  the  coal  consumed 
in  beehive  ovens  was  of  the  same  average  quality  as  that  charged  into  the  retort  ovens 
and  that  the  prices  would  be  not  less  than  80  per  cent  of  those  ruling  in  1907,  the 
value  of  recoverable  products  which  were  thus  apparently  wasted  last  year  amounted 
to  $44,000,000,  a  sum  equal  to  nearly  80  per  cent  of  the  total  value  of  all  the  coal  used 
in  beehive  ovens  during  the  year.  At  the  prices  which  prevailed  in  1907  the  value 
of  the  by-products  wasted  in  oeehive  coke  ovens  was  a  little  over  $55,000,000.  The 
value  of  the  by-products  from  the  retort  ovens  in  1907  was  a  little  more  than  one-third 
the  value  of  tne  coke  produced  in  them. 

It  should  be  remembered,  however,  that  beehive  ovens  are  located  in  the  coal-min- 
ing regions  and  that  the  cost  of  the  coal  chained  into  them  represents  only  a  little 
more  man  that  represented  by  the  expense  of  mining  the  coal^  whereas  in  locating 
by-product  recovery  plants  provision  must  be  made  for  utilizmg  or  marketing  the 
by-products.  It  is  for  this  reason  that  in  the  much  laiger  number  ot  cases  the  recovery 
plants  are  established  near  the  larger  cities  and  at  considerable  distances  from  the 
mining  regions,  and  the  expense  of  transportation  is  added  to  the  mining  cost  of  the 
coal.  Hence  it  is  Uiat  the  value  of  the  7,506,174  tons  of  coal  charged  into  by-product 
ovens  in  1907  was  $15,920,017,  or  over  $2  per  ton,  while  the  54,439,935  tons  of  coal  used 
in  beehive  ovens  was  $56,864,834,  or  $1.05  "per  ton.  It  must  also  be  remembered  that 
the  original  cost  of  installation  for  a  by-product  recovery  plant  is  from  four  to  five 
times  mat  of  a  beehive  plant  of  equal  capacity.    These  disadvantages  are  in  turn 

Sartly  offset  by  the  higher  percentc^  yield  of  coke  in  the  retort  ovens  and  a  lower 
elivery  charge  on  the  coke  produced.  In  the  case  of  beehive  coke,  railroad-trans- 
portation expense  is  borne  by  the  coke,  while  in  retort-oven  practice  all,  or  nearly 
all,  of  the  freight  charge  is  borne  by  the  coal. 

The  total  value  of  the  5,607,899  tons  of  by-product  coke  produced  in  1907  was 
$21,665,157;  an  average  of  $3.86  per  ton.  The  value  of  the  35,171,665  tons  of  beehive 
coke  made  m  1907  was  $89,873,969,  or  $2 .56  per  ton.  If  we  consider  that  the  difference 
in  the  value  of  the  by-product  coke  and  beehive  coke  was  due  only  to  the  difference  in 
freight  charges,  then  the  total  value  of  the  entire  product  of  beehive  coke  made  in  1907 
would,  if  made  in  retort  ovens  close  to  the  market,  have  been  worth  $135,750,000.  Add 
to  this  the  value  of  the  by-products  that  should  have  been  recovered,  of  $44,000,000,  at 
80  per  cent  of  the  market  price  in  1907,  the  total  value  of  the  coke  and  by-products 
would  have  amounted  to  nearly  $180,000,000  instead  of  the  value  of  $89,873,969  for  the 
beehive  coke  alone.  The  value  of  the  coal  charged  into  these  ovens  would  have 
been  $108,879,870  instead  of  $56,864,834.  Carrying  the  hypothesis  further,  the  dif- 
ference between  the  value  of  the  coke  and  by-prc^ucts  if  the  coal  had  been  coked 
in  retort  ovens  and  the  value  of  the  coke  alone  from  the  beehive  ovens  was.  say. 
$90,000,000.  From  this  should  be  deducted  the  difference  between  what  the  value  of 
the  coal  would  have  been  at  retort  ovens  and  what  it  was  at  beehive  ovens,  i.  e., 
$52,000,000.  The  remainder  ($38,000,000),  less  the  difference  in  operatii^  expenses, 
wear  and  tear,  interest  on  capital,  etc.,  may  be  considered  as  approximately  the 
actual  net  loss  in  value  as  the  result  of  beehive  coke  production  compared  witn  by- 
product coke  practice  in  1907  .<> 

In  1908  there  were  33,741,779  short  tons  of  coal  used  m  making 
21,832,292  tons  of  coke  in  beehive  ovens,  a  percentage  yield  of  64.7. 
If  this  coal  had  been  coked  in  retort  ovens,  supposmg  the  yield  to 
have  been  the  same  as  that  actually  obtained  for  the  product  made, 
the  output  of  coke  would  have  been  24,867,691  short  tons,  which, 
at  the  average  price  of  retort  coke  in  1908,  would  have  been  worth 
$85,544,857.  Tne  value  of  the  by-products,  taken  at  80  per  cent 
of  the  value  of  those  obtained  at  retort  ovens  in  1908,  would  have 
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been  $26,710,364,  so.  that  the  total  value  of  coke  and  by-products 
would  have  been  $112,255,221.  The  value  of  the  coal  charged  into 
the  ovens  would  have  been  increased  by  $36,840,298.  The  value  of 
the  beehive  coke  made  in  1908  was  $48,018,554.  Deducting  these 
two  items  from  the  hypothetical  value  of  $112,255,221  for  the  coke 
and  by-products  that  might  have  been  obtained,  the  difference  of 
$27,396^369  represents  the  assumptive  loss  in  values  as  the  result 
of  beehive  operations  in  1908. 

The  total  value  of  the  coke,  gas,  tar,  and  ammonia  produced  at  by- 
product recovery  ovens  in  1908  was  $21,847,728,  as  compared  with 
$29,213,228  in  1907.     These  totals  were  made  up  as  follows: 

Value  of  products  obtained  in  manufacture  of  coke  in  retort  ovens  in  1907  and  1908. 


Qm M cubic  feet.. 

Tar ...faUons.. 

Ammonia,  solphate  or  reduced  to  equivalent  in 

inlphifcte pounds.. 

Anhydfoos  ammonia 


Total  vatne  of  by-products 

Coke sborttons. 


Grand  total. 


1907. 


Quantity. 


20,516,731 
63,996,795 

126,372,360 


5,607,899 


Value. 


$3,130,839 
1,242,530 

3,174,702 


7,548,071 
21,665,157 


29,213,228 


1908. 


Quantity. 


16,205,925 
42,720,609 

43,329,426 
15,445,030 


4,201,226 


Value. 


92,557,483 
1,007,613 

1,286,224 
2,530,979 


7,382,299 
14.465,429 


21,847,728 


The  gas  included  in  the  foregoing  statement  is  the  "surplus"  not 
consumed  in  the  coking  process,  which  is  either  sold  or  used  at  manu- 
facturing establishments  operated  in  connection  with  the  coke-oven 
plant. ^In  a  few  instances  where  the  surplus  gas  was  consumed  by 
the  producing  companies  the  quantity  was  not  measured,  nor  was 
any  value  placed  upon  it  in  the  reports  made  to  the  Geological 
Survey.  In  such  cases  careful  estimates  have  been  made,  based 
upon  the  average  surplus  gas  obtained  from  similar  coals  used  at 
ovens  of  the  same  type.  The  value,  similarly  estimated,  has  been 
placed  at  from  10  to  15  cents  per  thousand  cubic  feet. 

According  to  W.  Galloway,*patents  on  coke  ovens  with  recovery 
of  by-products  were  issued  m  England  as  early  as  1773  and  again  in 
1782.  It  was  not  until  one  hundred  and  eleven  years  after  the  latter 
date,  or  in  1893,  that  the  first  plant  of  by-product  recovery  ovens 
was  completed  in  the  United  States.  This  was  a  bank  of  12  Semet- 
Solvay  ovens  at  Syracuse,  N.  Y.  In  the  first  year  of  their  operation 
these  ovens  produced  12,850  short  tons  of  coke.  This  plant  has 
since  been  increased  to  40  ovens.  The  first  plant  of  United-Otto 
(Otto-Hoffmann)  ovens  was  one  of  60  units,  constructed  at  Johns- 
town, Pa.,  and  operated  in  connection  with  the  iron  and  steel  works 
of  the  (now)  Cambria  Steel  Company.  This  plant  has  since  been 
enlarged  several  times  and  now  contains  a  total  of  372  ovens.  An 
expenmental  plant  of  Newton-Chambers  ovens  was  built  at  Latrobe, 
Pa.,  about  ten  years  ago,  but  was  never  operated.  These  ovens 
were  afterwards  torn  down  and  rebuilt  at  Pocahontas,  Va.,  in  1900, 
but  have  not  been  in  blast  except  for  a  short  time  immediately 
after  completion.    In  1907  a  bank  of  this  type  of  oven,  152  in  mmiber, 
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was  begun  at  Vmtondale,  Pa.  The  ovens  were  completed  and  put 
in  blast  in  1907,  but  without  recovery  of  by-products.  In  1904  the 
Lackawanna  Steel  Company  constructed  a  plant  of  94  Rothberg 
ovens  at  Buffalo,  N.  Y.  This  plant  has  since  been  enlarged  to  282 
ovens.  The  first  establishment  of  Koppers  regenerative  ovens  was 
also  begun  in  1907,  by  the  Illinois  Steel  Uompany,  at  Joliet,  111.  The 
plant  is  designed  for  280  ovens,  140  of  which  were  finished  and  put 
m  blast  in  1908.  The  other  half  of  the  plant  will  be  finished  dunne 
1909.  If  the  operations  of  this  plant  prove  satisfactory,  the  United 
States  Steel  Corporation  will,  it  is  stated,  construct  a  1,000-oven 
plant  at  its  Gary,  Ind.,  works.  At  the  close  of  1908  there  were 
4,007  by-product  recovery  ovens  in  existence  in  the  United  States — 
an  increase  of  115  over  1907.  These  ovens  include  the  Newton- 
Chambers  ovens  at  Vintondale,  though  the  production  of  that  plant 
is  included  with  beehive  coke.  They  also  include  the  idle  Newton- 
Chambers  plant  at  Pocahontas,  Va.  The  development  of  the  by- 
product recovery  coking  process  in  the  United  States  since  1893  is 
shown  in  the  following  taole: 

Record  of  by-product  coke  making,  189S-1908. 


Year. 

Ovens. 

Production 
(sh<Hrt  tons). 

Year. 

OyoDS. 

Productloii 

BaUt. 

12 

12 

72 

160 

280 

520 

1,020 

1,085 

BuUdlng. 

BuUt 

Building. 

(short  tons). 

1893 

0 

60 

60 

120 

240 

500 

65 

1,096 

12,850 

16,500 

18,521 

83,038 

261,912 

294,445 

906,534 

1,075,727 

1901 

1,165 
1,663 
1,9S6 
2,910 
3,150 
3,603 
3,892 
«  4,007 

1,638 

1,346 

1,335 

832 

417 

112 

330 

ft2<0 

1,179,900 

1894 

1902 

1.403.568 

1895 

1903 

ll882laM 

1896 

1904 

2,'6d&229 

1897 

1905 

31482' 348 

1898 

1906 

4.566.137 

1899 

1907 

6,607,609 

1900 

1906 

4,aoi,a6 

^Includes  1,270  Semet-Solvay ,  2,002  United-Otto,  387  Rothberg,  206  Newton-Chambers,  and  140  Koppen 
ovens, 
ft  Indade^  100  United-Otto  and  140  Koppers  ovens. 

In  the  following  table  is  shown  the  record  of  by-product  coke 
ovens,  by  States,  at  the  close  of  1904-1908: 

Record  of  by-product  ovens,  by  States,  190^1908. 


1 

1   Dec.  31, 1004. 

Dec.  31, 1905. 

Dec.  31, 1906. 

Dec.  31, 1907.- 

Dec.  31, 1906. 

state. 

Built. 

'       240 
0 

Build- 
ing. 

40 
120 

BuUt. 

280 
120 

Build- 
ing. 

BuUt. 

BnUd- 
Ing. 

Built. 

Build- 
ing. 

BuOt. 

Buad- 
In^. 

Alabama 

0 
0 

280 
ICO 

0 
0 

280 
ICO 

0 
280 

280 
300 

0 

Illinois 

140 

Indiana 

60 

Maryland 

200 
400 
135 

50 

100 

352 

116 

1,061 

66 
120 

80 

0 
0 
0 
0 
0 
658 
14 
0 
0 
0 
0 

200 
400 
135 

50 

100 

399 

130 

1,089 

56 
120 

80 

0 
0 

15 
0 

50 
0 
0 
272 
0 
0 

80 

200 
400 
150 

50 

150 

540 

130 

1,207 

56 
120 
160 

0 
0 
0 
0 
0 
0 
0 
112 
0 
0 
0 

200 
400 
150 

50 

150 

540 

155 

1,471 

56 
120 
160 

0 
0 
0 
0 
0 
0 
50 
0 
0 
0 
0 

aoo 

400 
180 

50 

150 

640 

156 

1,440 

56 
UO 

lao 

0 

Massaohusetts 

MichlRan 

Minnesota 

New  Jersey 

0 
0 
0 
0 

New  York 

0 

Ohio 

60 

Pennsylvania 

Virginia 

0 
0 

West  Virginia 

Wisconsin 

0 
0 

2,910 

832 

3,150 

417 

3,603 

112 

3,802 

330 

4,007 

940 
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The  distribution,  by  States  and  by  kinds,  of  by-product  ovens  built 
and  building  in  the  United  States  at  the  close  of  1908  is  shown  in 
the  following  table: 

Kmd$  of  by-product  coke  ovens  huiU  and  building  m  the  United  States,  by  States,  at  the 

close  of  1908. 


Stete. 

United- 
Otto.« 

Semet- 
Solvay. 

Roth- 
berg. 

New- 
ton- 
Cham- 
bers. 

Kop- 
pers. 

Total. 

Built. 

Bum. 

Built. 

Built 

Built. 

BuUt. 

Bund- 
ing. 

AMMma 

280 
160 

280 
300 

mfnoh 

140 

A 140 

c50 

M«iTl«n4 

200 

400 

30 

50 

150 

188 

50 

9^ 

200 

400 
150 

50 

150 

540 

155 

1,446 

56 
120 
160 

Mtsmcbvwtlv 

MMt^enii 

120 

MlniMffotft.. 

New  JcfseT. 

New  York 

70 

282 
105 

Ohio 

«S0 

152 
56 

Vh-HnW      ,, ^_._    ,--    

WfBt  Vlnrfnia 

120 
160 

viffcmflin ............... T  T  T 

2,002 

1,270 

387 

208 

140 

4,007 

240 

•  lododes  the  Otto-HoSmann  and  Schniewind  types.         ^  Koppera  oYens.        e  United-Otto  ovens. 

The  following  table,  orimnally  compiled  by  Mr.  Albert  Ladd  Colby, 
consulting  engineer,  South  Bethlehem,  Pa.,  was  first  published  m 
the  report  for  1906.  It  has  since  been  revised  for  this  report  by  Mr. 
Colby,  and  also  by  Mr.  C.  G.  Atwater,  of  the  United  Cofce  and  Gas 
Company,  Whitehall  Building,  New  York  City,  and  bv  Mr.  W.  H. 
Blauvelt,  of  the  Semet-Solvay  Company,  Syracuse,  N.  V. 

This  table  shows,  in  addition  to  the  number  of  ovens  at  each  by- 
product coke-oven  plant  in  the  United  States  and  Canada,  the  uses 
to  which  the  coke  and  gas  are  put,  the  dates  the  plants  were  put  in 
operation,  and  other  interesting  information  r^arding  their  construc- 
tion and  operation.  The  statement  includes  also  the  garbage-car- 
bonizii^  plant  of  Semet-Solvay  ovens  at  Boston,  Mass.  This  plant 
was  originally  planned  for  400  ovens,  but  only  7  were  completed. 
The  plant  has  since  been  partly  wrecked  by  fire  and  has  been  dis- 
mantled. 
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IMPORTS  AND  EXPORTS. 

The  following  table  gives  the  quantity  and  value  of  coke  imported 
and  entered  for  consumption  in  the  United  States  from  1903  to  1908, 
inclusive.  In  the  reports  of  the  Bureau  of  Statistics  of  the  Depart- 
ment of  Commerce  and  Labor,  from  which  these  figures  are  obtained, 
the  quantities  are  expressed  in  long  tons  of  2,240  pounds.  These 
have  been  reduced  to  short  tons  in  order  to  make  them  conform  to 
the  standard  unit  of  this  report. 

Coke  imported  and  entered/or  consumption  in  the  United  States,  190S-1908,  in  short  Urns. 


1903 142,776    $437,626 

1904 180,855      648,521 

1905 203,142      796,545 


1906 147,819    $570,160 

1907 135,968      696,366 

1908 147,427      606,294 


The  quantity  of  coke  exported  from  the  United  States  increased 
each  year  from  1900  to  1907,  but  decreased  in  1908.  The  exports 
for  the  last  six  years  are  shown  in  the  following  table,  the  quantities 
in  this  case  also  being  reduced  to  short  tons: 

Coke  exported  from  the  United  States  since  1903,  in  short  tons. 


1903 466,351    $2,091,875 

1904 585,861      2,311,401 

1905 670,939      2,243,010 


1906 857,013    $2,753,561 

1907 979,652      3,206,793 

1908 696,895      2,161,032 


It  has  been  contended  that  the  development  of  the  by-product 
coking  industry  would  have  shown  more  rapid  progress  if  markets 
for  the  by-products  were  assured.  This  pertains  essentially  to  the 
coal  tar  and  its  products,  as  there  is  no  difficulty  in  disposing  of 
the  surplus  gas,  and  there  is  practically  at  all  times  a  fair  demand  for 
ammoma.  As  to  the  coal  tar,  the  total  value  of  this  by-product  from 
retort  ovens  at  first  hand  in  1908  was  $1,007,613.  The  value  of  the 
coal-tar  products  imported  into  this  country  in  1908,  including  duty 
paid,  was  S8,560,406.  The  values  in  all  cases  of  imports  are  at  point 
of  shipment,  and  do  not  include  ocean  freights,  commissions,  and 
other  expenses.  It  is  probable  that  these  importations  have  reached 
the  consumer  at  a  total  cost  of  not  less  than  $12,000,000,  and  in  the 
three  preceding  years  the  cost  probably  reached  $15,000,000.  The 
kinds  of  coal-tar  products  imported,  the  value  thereof,  and  the 
amount  of  duty  paid  on  each  during  the  last  five  years  are  shown  in 
the  following  table: 

Coal^ar  products  imported  into  the  United  States,  1904^1908, 


Tflv. 

SaUcylioadd. 

Alisarlne  and  col- 
on or  dyes,  nat- 
ural and  artifi- 
claT. 

Aniline  salts. 

Coal-tar    colors     or 
dyes,  not  specially 
provided  for. 

ValOB. 

t7,a05 
2,214 
2,772 
1,240 
1,183 

Doty. 

Value. 

Doty. 

Value. 

Duty. 

Value. 

Doty. 

NM 

13,276 
923 
901 
480 
345 

1636,418 
625,401 
661,155 
782,868 
752,886 

Free. 
Free. 
Free. 
Free. 
Free. 

1686,184 
789,052 
806,901 
667,758 
460,801 

Free. 
Free. 
Free. 
Free. 
Free. 

64,903,077 
5,673,242 
5.717,032 
5,830,651 
4,573,217 

$1,470,923 

W6 

1,701.973 

1906 

1,715.380 

1107 

1,749,106 

MB 

1,371,965 
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Coal'tar  products  imported  into  the  Uniied  Staies^  1904^1908— ConHaned. 


Year. 


1904 

igo5 

1006 
1907 
1908 


Coal  tar,  all  prepaiatioiis, 
not  colors  or  dyes. 


Value. 


1522,242 
768,556 
864,067 
911,006 
717,666 


Duty. 


$104,448 
153,711 
172,814 
182,210 
143,511 


Goal-tar  products  not 
medicinal,  not  dyes, 
known  as  bensol, 
toluol,  etc. 


Valoe. 


1391,645 
486,439 
483,416 
653,288 
549,352 


Daty. 


Fne. 
Free. 
Free. 
Free. 
Free. 


TotaL 


Valoe. 


$7,146,871 

8,536,243 
8,846,401 
7,044,586 


Daty. 


$1,578,647 
1,856,607 
1,880,185 
1,031,904 
1,516,821 


PRODUCTION  OF  COKE  BY  STATES. 

ALABAMA. 

For  a  quarter  of  a  century,  from  1880  to  1905,  Alabama  and  West 
Virginia  were  close  rivals  for  second  place  in  the  rank  of  coke-pro- 
ducing States,  and  during  the  last  five  years  of  that  period  each  State 
held  the  place  altematelv.  Since  1905,  however,  West  Virginia  has 
outranked  Alabama,  and  in  1907  produced  over  a  million  tons,  or 
about  33  J  per  cent  more  coke  than  her  rival.  It  would  appear,  there- 
fore, that  West  Virginia  is permanentlyestablished  as  second  among 
the  coke-produciug  States.  In  1908  West  Virginia  produced  nearly 
275,000  tons  more  than  Alabama.  Alabama's  production  of  coke 
decreased  from  3,034,501  short  tons  in  1906  to  3,021,794  in  1907  and 
to  2,362,666  tons  in  1908.  The  value,  however,  increased  from 
$8,477,899  in  1906  to  $9,216,194  in  1907,  but  fell  oflf  to  $7,169,901 
in  1908.  The  decrease  in  1908  as  compared  with  1907  was  659,128 
short  tons,  or  21.81  per  cent  in  quantity,  and  $2,046,293,  or  22.2  per 
cent  in  value. 

The  advantage  possessed  by  Alabama's  coke  manufacturers  over 
those  in  West  Virginia  in  havmg  a  home  market  for  the  product  has 
been  referred  to  m  previous  reports.  It  is  illustrated  particularly 
in  the  difference  in  value  between  Alabama's  production  and  that  of 
West  Virginia.  Although  West  Virginia  coke  is  certainly  of  as  good 
a  quality  as  that  of  Alabama,  the  value  of  the  smaller  tonnage  of 
Alabama  in  1908  was  greater  by  over  $1,900,000  than  the  lai^er  pro- 
duction of  West  Virginia.  Notwithstanding  the  depression  m  1908, 
the  average  price  per  ton  of  Alabama  coke  declined  only  1  cent,  from 
$3.05  to  $3.04,  while  that  of  West  Virginia  declined  from  $2.36  to  $2. 
A  part  of  the  higher  price  for  Alabama  coke  is  due  to  the  operations 
of  the  280  Semet-Solvay  ovens  at  Ensley  and  Tuscaloosa,  tnis  being 
due  to  the  fact  that  the  transportation  cost  in  the  manufacture  (n 
by-product  coke  is  borne  by  the  coal,  and  the  value  of  the  coke  at  the 
ovens  (the  ovens  being  located  at  the  point  of  consumption)  is  there- 
fore greater  than  in  the  beehive  coke,  where  the  ovens  are  located  at 
a  distance  from  the  market  and  the  transportation  charges  are  borne 
by  the  coke. 

There  were  45  establishments  in  Alabama  in  1908,  an  increase  of 
2  over  1907.  The  total  number  of  ovens  increased  from  9,889  to 
10,103.  Of  the  45  establishments,  10,  having  a  total  of  1,885  ovens, 
were  idle  during  1908,  as  compared  with  6  idle  establbhments  with 
a  total  of  715  ovens  in  1907.    There  were  no  new  ovens  building  at 
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the  close  of  1908.  The  establishments  in  Alabama  include  2  by- 
product recovery  plants,  with  a  total  of  280  ovens,  all  of  which  were 
operated  during  the  year.  Both  of  these  by-products  recovery  plants 
are  of  Semet-Solvay  ovens,  one  being  located  at  Ensley,  operated  in 
connection  with  the  iron  furnaces  or  the  Tennessee  Goal,  Iron  and 
Railroad  Company;  the  other,  at  Tuscaloosa,  operated  in  connection 
with  the  Central  Iron  and  Coal  Company. 

The  production  of  coke  in  Alabama  in  1880,  1890, 1900,  and  from 
1904  to  1908  is  shown  in  the  following  table: 

Statistics  of  the  mant^actwre  ofcdle  in  Alahanuij  1880-1908. 


1880 
18B0 
1900 
1904 
1906 
1906 
1907 
1906 


Ovpna- 

Estab- 
lish- 
ments. 

Coal  used 
(short 
tons). 

Coke 

produced 

(short 

tons). 

Total  value 

ofookeat 

ovens. 

Value  of 

coke  at 

ovens, 

per  ton. 

Bunt. 

Bond- 
ing. 

4 

316 

100 

106,283 

60,781 

1183,063 

$3.01 

20 

.  4,805 

371 

1,809,964 

1,072,942 

2,589,447 

2.41 

30 

6,529 

690 

8,582,547 

2,110,837 

5,629,423 

2.67 

42 

9,050 

440 

8,996,578 

2,340,219 

5,716,413 

2.44 

42 

0,586 

150 

4,409,854 

2,576,986 

7,646,957 

2.97 

42 

0,731 

160 

5,184,507 

3,034,501 

8,477,899 

2.70 

43 

9,889 

50 

4,978,296 

3,021,794 

0,216,194 

3.05 

45 

010,103 

0 

8,875,791 

2,362,666 

7,169,901 

3.04 

Yield  of 
coal  in 

coke  (per 
cent). 


57.0 
50.0 
58.9 
58.6 
58.4 
58.5 
61.0 
61.0 


a  Includes  280  Semet-Solvay  ovens. 

Considerable  increase  is  noted  in  the  percentage  of  coal  washed 
before  coking  in  1908  as  compared  with  1907.  In  1907  the  total 
Quantity  of  coal  washed  was  3,924,956  short  tons,  or  79  per  cent  of 
tne  total;  in  1908  the  quantity  of  coal  washed  was  3,274,480,  or  84 
per  cent  of  the  total.  Of  the  coal  used  in  1908,  for  coke  making, 
2,005,453  tons  were  run  of  mine  and  1,870,338  tons  were  slack. 

CharaeUr  of  coal  used  in  the  numufactwre  of  coke  in  Alabama,  1890-1908,  in  short  tons. 


Year. 

Run  of  mine. 

Slack. 

Unwashed. 

Washed. 

Unwashed. 

Washed. 

Total. 

1890 

1,480,669 
1,729,882 

670,271 
1,297,376 
1,493,549 
1,020,907 

548,093 

206, 106          123. 189 

1,809,964 

1900 

152,077 

165.418 

1,635,170 
2,402,702 
1,864,654 
1,760,837 
2,227,043 
1,817,120 

3,582,547 

1904 

922,864 
1,247,924 
1,810,089 
1,697,913 
1,457,360 

'741 

3,996,578 

1905 

4,409,854 

1906 

121,122 
27,433 
53,218 

5, 184, 507 

1907 

4,973,296 

1908 

3,875,791 

COLORADO   AND   UTAH. 

The  statistics  of  the  manufacture  of  coke  in  Colorado  and  Utah 
are  combined  in  order  not  to  divulge  individual  operations,  there 
being  but  two  establishments  in  Utah,  both  of  whicn  are  owned  by 
one  company.  The  production  of  the  two  States  in  1908  amoimted 
to  982,291  short  tons,  valued  at  $3,238,888,  against  1,421,579  short 
tons  in  1907,  valued  at  $4,747,436.  The  decrease  in  1908  was 
439,288  short  tons,  or  30.90  per  cent  in  quantity,  and  $1,508,548,  or 
31.78  per  cent  in  value.    Tne  average  price  per  ton  declined  from 
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$3.34  to  $3.30.  A  notable  increase  is  observed  in  the  percentage 
yield  of  coal  in  coke  during  1908  as  compared  with  preceding  years. 
This  is  probably  due  to  tne  larger  proportion  of  coal  whicn  was 
washed  oefore  being  charged  into  the  ovens.  In  1908  nearly  75  per 
cent  of  the  coal  used  for  coke  making  was  washed;  in  1907  only  a 
Uttle  more  than  half  of  the  coal  made  into  coke  was  washed.  There 
were  18  establishments  in  the  two  States  during  1908,  the  same  as  in 
1907.  The  total  number  of  ovens  noted  was  4,705,  an  increase  of  22 
over  1907.  Of  the  18  establishments  6,  having  a  total  of  1,169  ovens, 
were  idle  throughout  the  year. . 

The  statistics  of  the  manufacture  of  coke  in  Colorado  and  Utah  in 
1880,  1890,  1900,  and  for  the  last  five  years  are  shown  in  the  follow- 
ing table: 

Statistics  of  the  manufacture  of  coke  in  Colorado  and  Utah,  1880-1908. 


Year. 


1880 
1890 
1000 
1904 
1905 
1906 
1907 
1908 


Estab- 

Ush- 

ments. 


1 
8 
14 
17 
17 
17 
18 
18 


Ovens. 


Built. 


200 
916 
1,692 
3,923 
3,925 
4,103 
4,683 
4,705 


Build- 
ing. 


60 

30 

0 

0 

150 

250 

50 

0 


Coal  used 
(short 
tons). 


51,891 
407,023 
997,861 
1,376,354 
2,368,365 
2,566,196 
2,388,911 
1,546,044 


Coke 

produced 

(short 

tons). 


25,568 

245,756 

618,755 

789,060 

1,378,824 

1,455,905 

1,421,579 

982,291 


Total  value 

of coke  at 

oveos. 


$145,226 
950,246 
1,746,732 
2,590,251 
4,157,517 
4,504,748 
4,747,436 
3,238,888 


Value  of 

coke  at 

oveoB, 

per  ton. 


$5.68 
3.90 
2.82 
3.28 
3.02 
3.09 
3.84 
3.30 


Yield  of 

ooalln 

ookefper 

cent). 


«)lO 

6ao 

62.0 
67.3 
58.2 
56.7 
59.5 
68.5 


For  several  years  prior  to  1906  practically  all  of  the  coal  used  in  the 
manufacture  of  coke  in  Colorado  and  Utah  was  slack,  a  large  propor- 
tion of  which  was  washed  before  being  charged  into  the  ovens.  In 
1906,  however,  there  were  708,306  tons  of  run-of-mine  coal  used,  of 
which  703,440  tons  were  washed.  In  1907  the  run-of-mine  coal  used 
decreased  to  679,182  tons,  of  which  676,226  tons  were  washed,  and  in 
1908  a  further  decrease  was  noted  to  237,540  tons,  all  of  which  was 
washed.  The  amount  of  slack  used  in  1908  amounted  to  1,308,504 
tons,  900,971  tons  of  which  were  washed  before  coking. 

The  character  of  the  coal  used  in  the  manufacture  of  coke  in  Colo- 
rado and  Utah  in  1890,  1900,  and  for  the  last  five  years  is  shown  in 
the  following  table: 

Character  of  coal  used  in  the  manufacture  of  coke  in  Colorado  and  Utah,  1890-1908. 


Year. 


1890 
1900 
1904 
1905 
1906 
1907 
1908 


Run-of-mlne. 


Unwashed. 


36,058 

229,311 

400 

0 

4,866 

2,956 

0 


Washed. 


0 

0 

0 

0 

703,440 

676,226 

237,540 


Slack. 


Unwashed. 


395,023 
316,527 
745,450 
691,982 
1,065.353 
1,055,189 
407,533 


Washed. 


0 
452.023 
630.504 
1,676,383 
792,537 
654,510 
900,971 


TotaL 


431.061 
997,801 
1,376,354 
2.368»365 
2,566,196 
2,888,011 
1,546»(M4 
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QEORQIA. 


Dade  County,  in  the  extreme  northwestern  comer  of  Georgia, 
contains  a  small  area  of  the  Walden  Ridge  (Tennessee)  coal  basin, 
and  a  portion  of  the  adjoining  county  of  Walker  is  underlain  by  an 
extension  of  the  beds  of  Liookout  Mountain,  of  Alabama.  Coal 
mining  on  an  extensive  scale  is  carried  on  in  both  counties,  and 
a  good  grade  of  coke  is  made  from  the  slack  coal  produced  in  mining. 
The  iron  furnaces  in  and  near  Chattanooga,  Tenn.,  furnish  the  prin- 
cipal market  for  the  coke.  All  of  the  coalused  in  coking  was  washed 
before  being  charged  into  the  ovens. 

There  are  only  two  establishments  in  the  State,  one  of  which  was 
operated  during  the  year.  The  statistics  of  production  at  this 
establishment^  the  Durham  Coal  and  Coke  Company,  are  published 
with  the  definite  permission  to  do  so.  In  sympathy  with  the  general 
depression  in  the  iron  trade,  the  coke  production  of  Georgia  decreased 
from  74.934  short  tons,  valued  at  $316,371,  in  1907  to  39,422  short 
tons,  valued  at  $137,524,  in  1908,  a  decrease  of  35,512  short  tons,  or 
47.39  per  cent  in  quantity,  and  of  $177,847,  or  56.39  per  cent  in  value. 
The  average  price  per  ton  increased  from  $3.95  in  1906  to  $4.21  in 
1907,  but  declined  to  $3.72  in  1908. 

The  statistics  of  the  manufacture  of  coke  in  Georgia  in  1880,  1890, 
1900,  and  from  1904  to  1908  are  shown  in  the  following  table: 

StaHstica  of  the  manufactttre  of  coke  in  Georgia,  1880-1908. 


Ymx. 


1880. 
18B0 
1900 
1«M 
1905 
1906 
1907 
1908 


Estab- 
lish- 
ments. 

Ovens. 

Coalused 
(short 
tons). 

Coke 

produced 

(short 

tons). 

Total  value 

of  coke  at 

ovens. 

Value  of 

coke  at 

ovens, 

per  ton. 

Boilt. 

Build- 
ing 

1 
1 
2 
2 
2 
2 
2 
2 

140 
300 
480 
500 
533 
531 
350 
350 

40 
0 
0 
0 
0 
0 
0 
0 

63,402 
170,388 
140,988 
132,270 
119,036 
128,052 
136,031 

71,452 

38,041 
102,233 
73,928 
75,812 
70,503 
70,280 
74,934 
39,422 

181,780 
150,995 
210,646 
212,697 
224,260 
277,921 
315,371 
137,524 

02.15 
1.48 
2.85 
2.81 
3.18 
3.95 
4.21 
3.72 

Yield  of 
coal  in 

coke  (per 
cent). 


60.0 
60.0 
52.4 
57.3 
50.3 
54.0 
55.1 
5&2 


ILLINOIS. 

The  coke  industry  of  Illinois  has  gained  prominence,  first,  by  the 
construction  in  1906  of  160  Semet-Solvay  ovens  at  South  Chicago, 
and,  second,  by  the  construction  of  280  Koppers  regenerative 
by-product  ovens  by  the  Illinois  Steel  Company  at  Joliet.  Of  these 
latter,  which  were  begun  in  1907,  one-half,  or  140,  were  put  in  opera- 
tion in  1908.  The  coal  for  these  by-product  ovens  is  drawn  from 
the  mines  of  Fayette  County  in  West  Virginia  and  not  from  the 
mines  of  Illinois.  One  other  establishment  making  coke  in  this 
State  in  1908  was  the  Gallatin  Coal  and  Coke  Company,  at  Equality, 
which  makes  coke  in  Belgian  ovens  from  Illinois  coal.  On  account 
of  the  operation  of  the  140  Koppers  ovens  at  Joliet  the  production 
of  coke  m  Illinois  shows  a  smaller  percentage  of  decrease  than  in 
any  other  State  of  any  importance  m  the  coke-making  industry. 
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The  pDoduction  in  1908  amounted  to  362,182  short  tons,  valued 
at  $1,538,952,  against  372,697  short  tons,  valued  at  $1,737,464,  in 
1907,  a  decrease  of  10,515  tons,  or  2.82  ner  cent,  in  quantity,  and 
$198,512,  or  11.43  per  cent,  in  value.  The  average  price  per  ton 
declined  from  $4.66  to  $4.25. 

The  statistics  of  the  manufacture  of  coke  in  Illinois  during  the 
last  five  years  are  shown  in  the  following  table: 

Statistics  of  the  inanufactwre  ojcoht  in  Illinois,  1904^1908, 


Year. 


1904 
1905 
1906 
1907 
1908 


Estab- 
lish- 
ments. 

Ovens. 

Coal  used 
{short 
tons). 

Coke 

produoed 

(short 

tons). 

Total  value 

of coke  at 

ovens. 

Valne  of 

coke  at 

ovens, 

IMrton. 

Built. 

Build- 
ing. 

5 
5 
4 
5 
6 

155 
275 
309 
309 
0430 

120 

0 

0 

280 

M40 

8,131 

16,821 

362,163 

514,983 

503,359 

4,439 

10,307 

268,603 

372,697 

362,182 

$9,933 

27,681 

1,205,462 

1,737,464 

1,538,952 

$2.24 
2.AA5 
4.48 
4.66 
4.25 

"Vleldof 
ooalln 

ooke(per 
cent). 


516 
6L3 
74.2 
72.3 
72.0 


a  Includes  160  Seznet-Solvay  and  140  Koppers  ovens.       &  Koppers  regenerative  by-prodtict  ovens. 

INDIANA. 

For  the  first  time  since  1903  Indiana  appears  as  a  coke  producer, 
the  output  being  obtained  from  10  ovens  constructed  during  1908  by 
the  United  Fourth  Vein  Coal  Company  at  Black  Creek.  The  coal 
used  was  unwashed  slack,  and  the  total  quantity  of  coke  produced 
was  1,747  short  tons.  The  details  of  production  are  included  among 
other  States.  The  36  ovens  of  the  Ayrshire  Coal  Company  at  Ayr- 
shire have  not  been  operated  for  several  years.  Dunng  1908  the 
Citizens'  Gas  Company  of  Indianapolis  began  the  construction  of  50 
United-Otto  ovens,  and  these  will  possibly  be  completed  and  placed 
in  operation  before  the  close  of  1909.  Tne  probability  is  that  West 
Vii^inia  coal  will  be  used  in  these  ovens. 

KANSAS. 

All  of  the  coke  made  in  Kansas  is  used  for  zinc  smelting,  and  the 
ovens  are  operated  in  connection  with  the  zinc  works.  The  ovens 
are  charged  with  slack  obtained  in  the  vicinity  of  Pittsburg,  and 
all  of  this  is  used  unwashed,  as  the  zinc  smelters  do  not  require  a 
high-grade  coke.  The  industry  has  never  been  of  much  importance, 
the  largest  production  of  20,902  tons  having  been  obtained  in  1902, 
since  which  time  it  has  shown  a  declining  tendency.  The  production 
had  decreased  to  1,698  tons  in  1906,  but  revived  "somewhat  with  the 
industrial  activity  of  1907  to  6,274  tons.  In  1908  the  production 
a^ain  decreased  to  2,497  tons.  There  were  6  establisnments  in 
the  State  at  the  close  of  1908  with  a  total  of  67  ovens,  or  an  average 
of  1 1  ovens  to  a  plant.  The  largest  plant  is  one  of  50  ovens  at  Coke- 
dale,  and  this  has  not  been  operated  in  the  last  five  or  six  years. 
The  state  authorities  have  constructed  one  oven  at  the  state  peni- 
tentiary at  Ijansing,  and  this  produced  262  tons  of  coke  in  1908. 
All  of  the  establishments  but  the  50-oven  plant  at  Cokedale  pro- 
duced some  coke  in  1908. 
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The  statistics  of  the  manufacture  of  coke  in  this  State  in  1880, 
1890,  1900,  and  from  1904  to  1908,  are  shown  in  the  following  table: 

Statistics  of  the  mant^acture  of  coke  in  Kansas,  1880-1908, 


1900 
1004 
1006 
1006 
1007 
1008 


Ovens. 

Estab- 

Uati- 

ments. 

Built. 

Bund- 
ing. 

• 

2 

6 

0 

7 

68 

0 

0 

01 

0 

6 

01 

0 

6 

01 

0 

5 

81 

0 

6 

88 

0 

6 

67 

0 

Coal  used 
(short 
tons). 


Coke 

produced 

(short 

tons). 


4,800 

3,070 

21,800 

12,311 

10,303 

5,048 

14,525 

0,460 

6,504 

4,425 

2,807 

1,608 

11,302 

6,274 

3,700 

2,407 

Total  value 

ofookeat 

ovens. 

Value  of 

coke  at 

ovens, 

per  ton. 

16,000 

$1.05 

20,116 

2.37 

14,085 

2.52 

23,485 

2.48 

13,818 

3.12 

4,101 

2.42 

10,837 

3.16 

8,011 

3.21 

Yield  of 
coal  in 

coke  (per 
cent). 


64.0 
66.0 
67.7 
65.0 
68.0 
60.5 
55.0 
65.0 


KENTUCKY. 

Kentucky  is  the  only  one  of  the  United  States  whose  coal  supplies 
are  drawn  from  any  two  of  the  great  fields.  The  eastern  counties 
of  the  State  are  underlain  by  the  coal  measures  of  the  Appalachian 
region,  and  the  southern  extremity  of  the  eastern  interior,  or  lUinois- 
Indiana  field,  is  worked  extensively  in  the  western  part  of  Kentucky. 
Coke  has  been  made  from  coal  mined  in  both  the  eastern  and  the 
western  parts  of  the  State,  but  although  the  coals  of  the  eastern 
counties  are  in  large  part  included  among  the  high-grade  coking 
coals  of  the  Appalachian  field  and  althouj^h  little  or  no  coke  is  made 
from  the  coals  of  the  eastern  interior  field  in  lUinois  or  Indiana, 
all  of  the  coke  made  in  Kentucky  in  1907  and  1908  came  from  the 
western  portion  of  the  State. 

Of  the  6  coking  establishments  in  the  State  4  were  idle  and  only 
2  made  coke  in  1908.  In  1907  there  were  the  same  number  of  estab- 
lishments, of  which  4  were  operated.  The  number  of  ovens  (495) 
was  the  same  in  both  years.  Four  hundred  and  forty-one  ovens 
were  operated  in  1907,  and  only  175  in  1908.  The  production  de- 
creased from  67,068  short  tons  m  1907  to  37.827  short  tons  in  1908. 
The  details  of  production  in  1908  are  incluaed  with  those  of  other 
States  in  order  not  to  divulge  the  statistics  of  individual  plants. 

The  following  table  gives  the  statistics  of  production  of  coke  in 
Kentucky  in  1880,  1890,  1900,  and  for  the  last  five  years: 

Statistics  of  the  manufacture  of  coke  in  Kentucky ,  1880-1908. 


van. 
vm. 
un. 

I0D4. 
UK. 

1107. 


EsUb- 

Uah- 

xnents. 

Ovens. 

Goal  used 
(short 
tons). 

Coke 

produced 

(short 

tons). 

Built. 

Build- 
ing. 

46 
175 
468 
400 
406 
462 
406 
405 

0 
103 
3 
0 
0 
0 
0 
0 

7,206 
24,372 
100,268 
140,130 
164,783 
148,448 
120,638 
(«) 

4,260 
12,343 
06,632 
64,112 
70,487 
74,064 
67,068 
37,827 

Total  value 

ofookeat 

ovens. 


Value  of 

ookeat 

ovens, 

per  ton. 


I 


$12,260 
22,101 
235,506 
138,226 
150,650 
160.846 
167,288 
(«) 


Yield  of 
ooalin 

ooke(p6r 
oent). 


50.0 
61.0 
60.2 
45.7 
51.4 
40.0 
51.7 


(•) 


•  Indnded  with  other  States  having  less  than  three  producers. 
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MISSOURI. 

Coke  making  in  Missouri  has  never  been  much  of  an  industry,  and. 
as  in  Kansas,  lias  been  limited  to  the  coking  of  a  small  quantity  ot 
Pittsburg  (Kans.)  slack,  the  coke  being  used  at  the  zinc  smelters  in 
connection  with  which  the  ovens  were  operated.  One  of  the  two 
small  plants  with  which  the  State  has  been  credited  during  the  last 
five  years  was  abandoned  in  1907,  and  the  other  one  was  idle  in  1906, 
1907,  and  1908. 

The  statistics  of  production  for  a  series  of  years  have  been  as 
follows: 

StatisHca  of  the  mant^aeture  of  coke  in  MisBourif  1887-1908, 


Year. 


Estab- 
lish- 
xnents. 


1887 1  1 

1800 3 

1900 3 

1904 1  3 

1905 1  2 

1906 2 

1907 1  1 

1908 1  1 


OVBDS. 

Cottlnsed 
(short 
tons). 

CokB 

produced 

(short 

tons). 

Total  Yalne 

of  coke  at 

ovens. 

Value  of 

ookeat 

ovens, 

per  ton. 

BuUt. 

Blind- 
ing. 

4 
10 
10 
8 
6 
6 
6 
4 

0 
0 
0 
0 
0 
0 
0 
0 

6,400 

9,481 

3,776 

3,816 

2,661 

0 

0 

0 

2,970 

6,136 

2,067 

2,446 

1,580 

0 

0 

0 

610,385 

9,340 

6,268 

6,116 

4,073 

0 

0 

0 

S3. 60 

1.61 

3.68 

3.60 

2.68 

0 

0 

0 

Yield  €f 
ooelln 

ooke(per 
centj. 


66.0 

66.0 

&5i3 

610 

6L9 

0 

0 

0 


MONTANA. 

There  are  5  coke-making  establishments  in  Montana,  but  only  1 
of  these  made  coke  in  1908.  The  totalproduction  was  34,573  short 
tons^  a  decrease  from  40,714  in  1907.  The  details  of  the  production 
are  mcluded  with  other  States.  The  coal  used  in  the  manufacture 
of  coke  in  1908  was  23,129  short  tons  of  unwashed  run-of-mine  coal, 
and  36,139  tons  of  washed  run-of-mine.  The  extent  to  which  the 
coke  has  been  benefited  by  washing  the  coal  is  shown  by  the  fact 
that  in  1905  the  yield  of  coal  in  coke  was  less  than  46  per  cent;  in 
1906  it  was  55.3  per  cent;  in  1907,  when  nearly  all  of  the  coal  used 
was  washed,  it  was  59  per  cent,  and  in  1908  it  was  58.3  per  cent. 

In  the  following  table  are  ^ven  the  statistics  of  production  of  coke 
in  Montana  in  1884,  when  the  first  production  was  reported,  and  in 
1890,  1900,  and  since  1904: 

Statistics  of  the  many/actiure  of  coke  in  Montanaf  1884-1908. 


Year. 


1884 
1890 
1900 
1904 
1905 
1006 
1907 
1906 


Estab- 
lish- 
ments. 


3 
3 
3 
4 
4 
4 
6 
6 


Ovens. 


Bnllt. 


6 
140 
348 
620 
666 
666 
667 
661 


BoUd- 
ing. 


12 

0 

111 

0 

100 

100 

15 

3 


Coal  used 
(short 
tons). 


166 
32,148 
106,710 
78,303 
68,  n7 
60,045 
68,948 
60,268 


Coke. 

produced 

(short 

tons). 


75 
14,437 
64,731 
41,487 
31,482 
38,183 
40,714 
34,573 


Total  value 

of  coke  at 

ovens. 


8900 

135,666 
337,079 
380,746 
311,361 
366,024 
296,174 
(«) 


Value  of 

coke  at 

ovens, 

per  ton. 


$13.00 
8.71 
6.16 
6.77 
6.71 
6.97 
7.36 

<«) 


YMdof 

ooalbi 

ooka(P« 

oeot). 


46 
46 

sxz 
a 

46.8 

6S.3 

m 

«&3 


•  Indaded  with  other  States  having  less  than  three  prodncen. 
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NEW  MEXICO. 

It  was  noted  in  the  report  for  1907  that  New  Mexico  was  assuming 
considerable  importance  as  a  coke  producer.  This  statement  is 
verified  in  1908  by  an  increase  in  the  production  of  coke  in  the  Terri- 
tory of  9,940  tons,  or  3.56  per  cent.  There  was  only  one  other  State 
in  which  an  increased  production  in  1908  over  1907  was  shown. 
The  other  State  was  Indiana,  where  a  small  production  was  made  in 
1908  from  a  new  bank  of  ovens,  the  State  not  being  credited  with 
anv  production  in  recent  years.  The  increase  in  !wew  Mexico  in 
coke  production  was  due  to  the  increased  activities  at  the  Stag  Canyon 
Fuel  Company's  mines  and  ovens  at  Dawson.  The  production  is 
disposed  of  to  allied  copper  interests  in  Arizona,  which  insures  a 
fainy  steady  outlet  for  the  coke.  The  plant  at  Dawson  is  one  of  the 
best-equipped  modem  mining  and  coking  plants  in  the  United  States. 
The  ovens,  although  of  the  Beehive  type,  are  constructed  with  flues 
under  the  floors,  and  these  flues  connect  with  a  large  flue  leading  to 
the  power  plant.  Bv  this  means  the  gases  generated  in  the  coking 
pjrocess  are  made  to  furnish  not  only  the  power  required  in  the  opera- 
tion of  the  plant,  but  also  to  furnish  steam  heat  to  the  ofiice,  stores, 
and  other  company  buildings,  and  electric  light  for  the  entire  mining 
town  of  Dawson.  The  plant  has  been  fulfy  described  in  a  recent 
paper  by  Jo.  E.  Sheridan,  territorial  mine  inspector,  and  presented 
Deiore  the  American  Institute  of  Mining  Engineers.  Although  New 
Mexico's  production  of  coke  increased  9,440  tons,  or  3.56  per  cent, 
the  value  of  the  product  decreased  $13,473,  or  1.6  per  cent,  and  the 
average  price  per  ton  declined  from  $3.17  to  $3.01.  There  are  4 
estabushments  in  the  Territory,  with  a  total  of  1,016  ovens.  One 
plant  of  50  ovens  was  idle  throughout  the  year.  By  the  increase  in 
the  Territory's  production  in  1908,  the  year  of  general  decrease.  New 
Mexico  advanced  from  fifteenth  to  tenth  place  in  the  rank  of  pro- 
ducing States  and  Territories.  In  1907,  the  year  of  unusual  activity 
and  increased  production,  New  Mexico  showed  the  largest  percentage 
of  increase  of  all  the  important  coke-producing  States  and  Territories. 

The  statistics  of  production  in  1882,  1890,  1900,  and  from  1904 
to  1908  are  shown  in  the  following  table: 


StaJtittka  of  the  mam 

vifactwre  of  coke  in 

New  Mexico,  1882-1908, 

Estab- 
lish- 
mentB. 

Ovens. 

Goal  used 
(short 
ions). 

Coke 

ivoduoed 

(short 

tons). 

Total  value 

ofookeat 

ovens. 

Value  of 

ookeat 

ovens, 

per  ton. 

Yield  9f 
coal  in 

coke  (per 
cent). 

Y«v. 

Built. 

Bnild- 
ing. 

uo 

2 
2 
2 
3 
3 
4 
4 
4 

0 
70 
126 
234 
258 
«71 
896 
1,016 

12 

0 

0 

0 

498 

460 

125 

0 

1,600 

3,980 

74,261 

04,397 

148,460 

261,609 

446,140 

454,873 

1,000 

2,060 

44,774 

68,250 

89,638 

147,747 

265,125 

274,665 

16,000 
10,026 
130,251 
171,976 
253,229 
442,712 
840,253 
826,780 

86.00 
4.89 
2.91 
2.95 
2.83 
3.00 
3.17 
3.01 

66.0 

vm 

51.5 

im 

60.3 

1904 

61.7 

UK 

6a4 

190S 

66.5 

1«7 

60.4 

ttOS 

6a4 

13250— M  B 1908,  FT  2 ^17 
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OHIO. 

Although  Ohio  ranks  fourth  in  importance  among  the  coal-pro- 
ducing States,  it  has  not  developed  much  prominence  as  a  coke 
producer.  This  is  in  part  due  to  the  fact  that  much  of  the  coal  mined 
m  the  State  makes  an  excellent  blast-furnace  fuel  in  its  raw  state,  and 
also  to  the  proximity  of  the  higher-grade  coking  coals  of  Pennsyl- 
vania and  West  Virginia.  Durmg  1905^  1906,  and  1907,  the  coke 
Eroduction  of  the  State  showed  material  mcrease  over  previous  years 
ecause  of  the  operations  of  the  Rothberg  by-product  recovery  plant 
at  Cleveland  ana  of  the  United-Otto  plant  at  Kokotto,  near  Cmcin- 
nati,  the  maximum  production  being  reached  in  1906,  with  a  total 
of  293,994  short  tons.  There  was  a  sBght  decrease  in  1907  to  270,634 
tons,  and  in  sympathy  with  the  general  decrease  in  coke  production 
in  1908  the  output  fell  off  in  that  year  to  159,578  tons,  a  decrease  of 
111,056  tons,  or  41.04  per  cent.  The  value  decreased  slightly  less 
in  proportion,  from  $819,262  in  1907,  to  $491,982  in  1908,  a  loss  of 
$327,280,  or  39.95  per  cent.  The  average  price  per  ton  advanced 
from  $3.03  to  $3.08.  This  advance  in  the  average  price  per  ton  was 
not  so  much  due  to  any  accentuation  in  value,  but  to  the  greater 
proportion  of  retort-oven  coke^  which  being  sold  at  the  place  of  con- 
sumption, brought  a  higher  pnce  at  the  ovens  than  the  beehive  coke 
shipped  to  distant  markets.  One  of  the  coking  establishments,  con- 
sisting of  120  ovens,  at  Utley,  has  been  permanently  abandoned. 
This  reduces  the  total  number  of  plants  in  tne  State  from  8  to  7,  and 
the  number  of  ovens  from  600  to  481,  there  having  been  one  estab- 
lishment which  added  one  oven  to  its  equipment  in  1908.  In  1907 
the  construction  of  50  new  United-Otto  ovens  was  begun  at  Kokotto, 
doubling  the  plant  at  that  place,  but  the  new  ovens  had  not  been 
completed  at  the  close  of  1908. 

The  statistics  of  the  production  of  coke  in  Ohio  in  1880,  1890,  and 
1900,  and  for  the  last  five  years,  are  shown  in  the  following  table: 

8 t(UUHc8  of  the  manufacture  of  coke  in  Ohio,  1880-1908. 


Year. 


1880 
1800 
1900 
1004 
1006 
1006 
1007 
1006 


Estab- 
lish- 
ments. 


15 
13 
8 
8 
8 
8 
8 
7 


Ovens. 


Built. 


616 
443 


630 
673 
675 

eoo 

481 


Build- 
ing. 


25 
1 

50 

14 
0 
0 

50 
»50 


Coal  used 
(short 
tons). 


172,453 
126,021 
115,260 
166,487 
306,061 
437,567 
876,760 
237,448 


Coke 

produced 

(short 

tons). 


100,606 
74,633 
72,116 
100,284 
2n,130 
203,904 
270,634 
169,678 


Total  value 

of coke  at 

ovens. 


8266^905 
218,000 
194,042 
337,606 
070,807 

1,013,248 
819,262 
401,983 


Value  of 

coke  at 

ovens, 

per  ton. 


Yield  of 
ooalin 
ooke(per 
oeot). 


82.64 
Z03 
2.69 
3.09 
3.60 
3.46 
3.03 
3.06 


6&0 
89.0 
0X6 
610 
69.8 
67.3 
7L8 
67.2 


a  Includes  106  Rothberg  and  60  United-Otto  ovens. 


h  United-Otto  oven. 


The  larger  part  of  the  coal  used  in  coke  making  in  Ohio  is  unwashed 
run-of-mine.  In  1908  the  coal  charged  into  the  ovens  consisted  of 
180,468  tons  of  unwashed  run-of-mine,  27,481  tons  of  washed  run-of- 
mine,  6,244  tons  of  unwashed  slack,  and  23,265  tons  of  washed  slack. 

The  character  of  the  coal  used  in  the  manufacture  of  coke  in  Ohio 
m  1890,  1895,  1900,  and  from  1904  to  1908,  is  shown  in  the  following 
table : 
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CSharcKfer  oj  eoal  used  in  the  numufaciure  of  coke  in  Ohio  since  1890,  in  short  tons. 


Year. 


UQO 
1904 
1906 
1106 
1907. 


Rtm-of'xniiie. 

Slack. 

Unwashed. 

Washed. 

Unwashed. 

Washed. 

34,729 

0 

64,473 

37,719 

68,175 

0 

17,094 

30,000 

140,915 

0 

7,249 

17,323 

348,502 

0 

10,837 

37,622 

356,640 

0 

38,737 

42,290 

268,687 

46,712 

36,614 

25,806 

180,458 

27,481 

6,244 

23,266 

Total. 


126,921 
115,269 
165,487 
396,961 
437,567 
376,750 
237,448 


OKLAHOMA. 

Coke  making  in  Oklahoma  (Indian  Territory)  has  decreased  each 
year  since  1905.  This  carries  with  it  the  conviction  that  the  attempts 
to  manufacture  coke  out  of  Oklahoma  coal  have  not  been  attended 
with  pronounced  success.  Of  the  5  establishments  in  the  State  only 
1  was  operated  in  1908,  and  406  of  the  486  ovens  were  idle.  The  total 
production  in  1908  amounted  to  2,944  tons,  compared  with  19,089 
tons  in  1907,  49,782  tons  in  1906,  and  54,781  tons  in  1905.  The 
details  of  production  in  1908,  because  of  there  being  but  one  produc- 
infirplant,  are  included  with  other  States. 

Tne  following  table  gives  the  statistics  of  the  manufacture  of 
coke  in  Oklahoma  (Indian  Territory)  in  1880,  1890,  1900,  and  from 
1904  to  1908: 

Statistics  of  the  manvfacture  of  coke  in  Oklahoma  (Indian  Territory) ,  1880-1908, 


EsUb- 

liah- 

meiits. 

Otbds. 

Coal  used 
(short 
tons). 

Coke 

Twoduoed 

(short 

tons). 

Total  value 

of  coke  at 

ovens. 

Value  Of 

ookeat 

ovens. 

per  ton. 

Yield  of 
coal  In 

Tear. 

BnUt. 

Bond- 
ing. 

UBD 

1 
1 
3 
6 
5 
5 
6 
6 

30 
80 
230 
286 
888 
4B0 
4B0 
486 

0 

0 

0 

0 

80 

0 

50 

50 

2,494 
13,278 
79,534 
96,847 
123,889 
96,296 
38,616 

1,646 
6,639 
38,141 
44,808 
64,781 
49,782 
19,069 
2,944 

84,638 
21,677 
152,204 
200,165 
199,424 
204,205 
82,447 

83.00 
3.25 
3.99 
4.67 
3.64 
4.10 
4.32 

(«) 

62.0 

UBD 

50.0 

19Q0 

4&0 

1904. 

4&3 

44.4 

1906 

62.2 

1107 

49.4 

1908 

(«) 

•  Indoded  with  other  States  having  less  than  three  prodooerB. 
PENNSYLVANIA. 

In  the  manufacture  of  coke,  as  in  the  mining  of  coal,  Pennsylvania 
stands  supreme  amon^  the  States,  and  for  more  than  a  quarter  of  a 
century,  or  practical^  since  1880,  when  the  manufacture  of  coke 
assumed  anv  importance  as  an  industrv,^  has  contributed  over  50 
per  cent  of  the  total  coke  product  of  the  United  States.  This  suprem- 
acy was  maintained  in  1908,  notwithstanding  the  pronounced  decrease 
in  production  due  to  the  business  depression  and  the  decline  in  the 
outDut  of  pig  iron.  In  1907  Pennsylvania  produced  65.02  per  cent 
of  tne  total  coke  output  of  the  United  States;  in  1908  Pennsylvania 
produced  59.58  per  cent  of  the  total.    Until  the  last  two  years  more 
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than  half  of  the  total  coke  production  of  Pennsylvania  has  come  from 
the  celebrated  Connellsville  district,  contained  in  Favette  and  West- 
moreland counties.  In  1907,  however,  owing  to  the  largely  increased 
production  of  the  Lower  Connellsville  or  Klondike  dbtrict,  and  not 
to  any  decrease  in  the  Connellsville  district  proper,  the  percentage 
of  the  Connellsville  district  fell  to  a  little  less  than  60  per  cent.  In 
1908  the  decrease  in  the  Connellsville  district  was  in  greater  propor- 
tion than  that  of  the  Lower  Connellsville  or  Klondike  aistrict.  and  the 
{)ercentage  of  production  of  the  Connellsville  district  to  the  total 
ell  off  to  44.4  per  cent.  The  Lower  Connellsville  district  is  located 
in  Fayette  County,  and  ia  separated  from  the  Connellsville  basin 

E roper  by  the  Greensburg  anticline.  The  Upper  Connellsville  or 
latrobe  aistrict  is  the  nortnem  extremity  of  the  Connellsville  trough 
or  basin. 

The  combined  production  of  these  three  districts  represented  76  per 
cent  of  the  total  production  of  the  State,  and  nearly  60  per  cent  of 
the  total  output  of  the  United  States. 

The  quantity  of  coke  produced  in  Pennsylvania  in  1908  was 
16,511,634  short  tons,  out  of  a  total  for  tne  United  States  of 
26,033,618  short  tons.  In  1907  Pennsylvania  nroduced  26,613,214 
short  tons  out  of  a  total  of  40,779,664^  tons.  Compared  with  1907 
the  coke  production  of  Pennsylvania  in  1908  showed  a  decrease  of 
11,001,680  short  tons,  or  41.6  per  cent.  As  compared  with  1906  the 
production  in  1908  showed  a  decrease  of  7,648,877  short  tons,  or  32.7 
per  cent.  The  years  1906  and  1907,  however,  were  the  years  of 
plenty  in  the  coal-mining  and  coke-producing  industries,  and  can 
nardly  be  considered  years  of  normal  production.  If,  however,  the 
production  of  Pennsylvania  in  1908  is  compared  with  the  average 
of  the  five  preceding  years  (1903-1907,  inclusive)  it  is  noted  that 
the  production  still  snows  a  decrease  of  4,620,267  short  tons,  or  22.9 
per  cent.  Compared  with  the  average  production  for  the  eight  years 
previous  to  1908  (1900-1907,  inclusive),  the  production  shows  a 
decrease  of  2,697,188  short  tons,  or  14.3  per  cent.  The  production  in 
1908  was  the  smallest  since  1904. 

Every  coke-producing  district  in  the  State  showed  the  effects  of 
the  business  depression,  and  some  of  the  districts,  statistics  for 
which  in  previous  reports  have  been  given  separately,  have  had  to 
be  combined  for  1908  because  of  the  fact  that  nearly  all  of  the  estab- 
lishments were  idle  throughout  the  year,  which  necessitated  combin- 
ing the  statistics  with  other  districts  in  order  not  to  divulge  state- 
ments of  individual  operations.  In  every  respect  conditions  in  1908 
were  almost  a  direct  contrast  to  those  which  prevailed  in  1907. 
During  1907,  imtil  the  effects  of  the  financial  troubles  began  to  be 
felt,  there  was  scarcely  a  time  that  the  production  was  in  excess  of 
the  demand;  in  1908  the  occasions  were  just  as  few  when  the  supply 
was  not  in  excess  of  the  market  requirements.  The  result  of  tnese 
conditions  is  exhibited  in  the  proportionately  larger  decrease  in  the 
value  of  the  coke  as  compared  witn  the  decrease  m  product. 

The  total  value  of  the  coke  produced  in  Pennsylvania  in  1908  was 
$32,669,621,  against  $67,638,024  in  1907,  a  decrease  of  $35,068,403, 
or  51.8  per  cent.  The  decrease  in  tonnage  was  41.5  per  cent.  The 
decrease  in  the  value  of  the  production  in  1908  was  greater  than  the 
total  value  of  the  entire  coke  output  of  Pennsylvania  in  1904. 
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The  average  price  per  ton  obtained  for  coke  in  Pennsylvania  in 
1908  was  S2.10,  as  compared  with  $2.55  in  1907,  $2.35  in^lOOO,  and 
$2.05  in  1905.  The  only  reason  to  be  assigned  for  the  fact  that  the 
price  in  1908  was  in  excess  of  that  of  1905  is  that  operators  were  able 
through  contracts  to  maintain  prices  and  thus  prevent  entire  demor- 
alization, and  also  to  the  fact  tnat  large  quantities  of  coke  produced 
in  Pennsylvania  are  not  placed  upon  the  market  but  are  used  by 
the  producers  themselves  or  by  allied  interests,  and  the  value  placed 
upon  the  article  is  purely  arbitrary.  ^ 

The  quantity  of  coal  consumed  in  the  manufacture  of  coke  in 
Pennsylvania  in  1908  was  23,215,964  short  tons,  valued  at  $23,250,885. 
This  reraesents  19.81  per  cent  of  the  total  production  of  bituminous 
coal  in  Pennsylvania  during  the  year.  In  1907  the  consumption  of 
coal  in  the  manufacture  of  coke  was  39,733,177  short  tons,  or  26.4 
per  cent  of  the  State's  total  bituminous  coal  production,  valued  at 
$42,732,546.  The  much  smaller  percentage  in  the  quantity  of  coal 
used  for  coke  making  in  1908  as  compared  with  the  two  preceding 
years  indicates  that  the  decrease  in  the  demand  for  coke  by  the 
ffon  furnaces  was  in  greater  proportion  than  from  other  consumers 
of  fuel.  The  difference  between  the  value  of  the  coke  and  the  value 
of  the  coal  from  which  it  was  made  in  1908  was  $9,318,736,  or  40.1 
per  cent;  in  1907  the  difference  was  $24,905,478,  or  68.3  per  cent. 

The  general  decrease  in  coke  production  was  also  exhibited  in  the 
number  of  coke-making  establishments,  there  being  1  less  in  1908 
than  in  1907,  although  the  number  increased  in  the  Connellsville 
district  from  101  to  104,  and  the  total  number  of  ovens  in.  the  State 
increased  from  51,364  to  52,606.  The  number  of  establishments  in 
the  Allegheny  Mountain  district  decreased  from  17  to  16,  in  the 
Greensburg  aistrict  from  8  to  7,  in  the  Pittsburg  district  from  10 
to  9,  and  m  the  Clearfield-Center  district  from  7  to  6.  Of  the  252 
establishments,  44  were  idle,  and  of  the  52,606  ovens  3,616  were 
out  of  blast  throughout  the  year.  The  completed  ovens  include  934 
United-Otto,  360  Semet-Solvay,  152  Newton-Chambers,  100  Belgian, 
32  bank,  395  rectangular,  and  80  lon^tudinal  ovens. 

The  statistics  of  the  production  or  coke  in  Pennsylvania  for  the 
years  1880,  1890,  1900,  and  for  the  last  five  years  are  shown  in  the 
toUowing  table: 

StatUtics  of  the  manufacture  of  coke  in  Pennsylvania,  1880-1908. 


Estab- 
lish- 
ments. 

Ovens. 

Coal  used 
(short 
tons). 

Coke 

produced 

(short 

tons). 

Total  value 

of  coke  at 

ovens. 

Value  of 
coke  at 
ovens, 

per  ton. 

Yield  of 
coal  in 

Yeer. 

Boot. 

Build- 
ing. 

U» 

124 
106 
177 
217 
226 
239 
263 
262 

9,601 
23,430 
32,648 
42,166 
42,608 
47,186 
51,364 
aS2,e06 

836 

74 
2,310 
1,621 
2,384 
2,373 
1,337 
61,720 

4,347,668 
13,046,143 
20,239,966 
22,432,064 
31,030,345 
34,603,513 
39,733,177 
23,215,964 

2,821,384 
8,660,245 
13,357,295 
14,861,064 
20,673,736 
23,060,511 
26,513,214 
15,511,634 

$5,255,040 
16,333,674 
29,692,268 
26,027,462 
42,253,178 
64,184,631 
67,638,024 
32,669,621 

91.86 
1.91 
2.22 
1.68 
2.05 
2.35 
Z55 
2.10 

65.0 

vm 

65l6 

1900 

66.0 

19M 

66.2 

uos. :.. 

66.3 

1900 

66.8 

M7 

66.7 

190B. 

66.8 

•Indiidfls  994  United  Otto,  360  Semet-Solvay,  162  Newton<7hambers,  160  rectangular,  and  80  longitu- 
Qtmlovana. 
*  iDdote  695  rectangular  and  60  kmgltQdiiial  ovens. 
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The  character  of  the  coal  used  in  the  manufacture  of  coke  in 
Pennsylvania  in  1890,  1895,  1900,  and  from  1904  to  1908  has  been 
as  follows: 

Charaderofeoalutedin  the  Tnanvfaeturt  of  ookt  in  Penntylvania  mux  lS90,in  Aort 


Ymt. 

BaDafmlns. 

Sl^ 

TottL 

UnwuhBd. 

WulMd. 

UDWuhad. 

W-»L 

i 

M 

M 
M 

S!:!S 

m 

1,718,  »M 

as 

33S,m 
117,BB4 

i,i(»;w7 

i,4Tfi.on 

1,S10,1M 

i;t«;« 

13,040,111 

30,2W,Me 

ailM^M 

S4,S(B,S1J 

BECTANGULAR  OB  BBLGIAIT  OTBNS. 

During  1908  considerable  development  was  made,  particularly  in 
the  Connellsville  district,  in  the  construction  of  a  new  tvpe  of  oven, 
known  as  the  Belgian  or  rectangular  oven.  Mr,  Albert  Ladd  Colby, 
consulting  engineer,  of  South  Bethlehem,  Pa.,  has  furnished  the 
following  list  of  companies  that  have  constructed  or  have  under  con- 
struction ovens  of  this  design. 

The  rectangular  oven  is  not  applicable  to  the  recovery  of  by- 
products, nor  does  it  give  the  yield  m  coke  obtained  in  the  retort  or 
by-product  oven.  While  more  expensive  in  construction,  it  has  many 
advantages  in  point  of  production  and  in  economies  of  labor  over  the 
beehive  oven.  Its  position  as  a  permanent  factor  in  the  production 
of  coke,  especially  in  the  Connellsville  districts,  will  only  be  definitely 
determined  after  a  longer  run  of  the  plants  now  in  operation.  All 
of  these  plants  are  located  in  the  Connellsville  district  proper  or  in 
the  Upper  or  Lower  Connellsville  district. 

RtcUmgular  or  Bilgian  coke  ovmt. 


Nam6<rfoomp«y. 

LootloDorovcu. 

S^. 

date  Doutn^^tMCHl. 

UonntBraddoek.. 

3S 

loo 

40 
IW 

ISSS^St 

NswMJm 

Early  In  1«I7. 

Ri™CMl<^o.(oItheH.C.FrtOkCok«Co.).. 

Brtdcep^ 

vy,  IKM. 

eoo 

In  addition  to  the  ovens  included  in  the  foregoing  list,  the  Tower 
Hill  Connellsville  Coke  Company  reported  to  the  (^logical  Survey 
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149  rectangular  ovens  completed  and  595  in  course  of  construction 
on  December  31,  1908,  ana  W.  J.  Rainey  reported  186  ovens  com- 
pleted at  Royal,  but  not  put  in  blast. 

PBODUOnON  BY  DISTRICTS. 

In  previous  chapters  of  this  series  is  has  been  customary  to  con- 
sider the  production  of  coke  in  Pennsylvania  according  to  certain 
well-defined  districts.  These  divisions  are  based  to  some  extent 
upon  geographic  boundaries,  but  also  upon  the  quality  of  the  coal 
mined  and  the  coke  produced.  Each  aistrict  has  been  more  fuUy 
described  in  some  of  the  preceding  volumes,  but  the  foUowing  brief 
statement  regarding  the  territory  included  in^  the  different  coking 
districts  is  repeated  nere  for  the  sake  of  convenience. 

The  AUegheny  Moimtain  district  includes  the  ovens  along  the  line 
of  the  Pennsylvania  Railroad  from  Gallitzin  eastward  over  the  crest 
of  the  Alleghenies  to  a  point  beyond  Altoona.  The  Allegheny  Valley 
district  formerly  included  the  coke  works  of  Armstrong  and  Butler 
counties  and  one  of  those  in  Clarion  County,  the  other  ovens  in  the 
latter  county  being  included  in  the  Reynoldsville-Walston  district. 
All  but  two  of  the  Allegheny  Valley  plants  have  been  abandoned,  and 
the  production  previous  to  1908  has  been  included  in  that  of  the 
Pittsburg  district.  During  1908  the  plants  were  idle  throughout  the 
year.  What  was  previously  known  as  the  Beaver  district  included 
the  ovens  in  Beaver  and  Mercer  counties,  but  all  the  ovens  in  Beaver 
County  have  been  abandoned,  those  formerly  operated  by  the  Semet- 
Solvay  Company  in  Mercer  County  have  been  abandoned,  and  the 
operations  or  the  one  establishment  of  United-Otto  ovens  at  South 
Sniu*on  are  now  also  included  in  the  Pittsburg  district.  The  Bloss- 
hurs  and  Broadtop  districts  embrace  the  Blossbur^  and  Broadtop 
coalfields.  The  ovens  of  the  Clearfield-Center  district  are  chiefly  in 
the  two  coimties  from  which  it  derives  its  name.  A  few  ovens  con- 
structed recently  in  Elk  County  have  been  included  in  the  Clearfield- 
C^ter  district.  The  Connellsville  district  is  the  well-known  region 
of  western  Pennsylvania  in  Westmoreland  and  Fayette  counties, 
extending  from  just  south  of  Latrobe  to  Fairchance.  The  Lower 
ConnellsviUe  region  is  entirely  in  Fayette  County  and  southwest  of 
the  Connellsville  basin  proper,  from  which  it  is  separated  by  the 
Greensbure  anticline.  It  embraces  the  recent  developments  in  the 
vicinity  of  Uniontown,  and  is  now  the  second  producmg  district  of 
the  State.  The  Greensbuig,  Irwin,  Pittsbuig,  and  Reynoldsville- 
Walston  districts  include  the  ovens  near  the  towns  which  have  given 
the  names  to  these  districts.  The  Upper  Connellsville  district,  some- 
times called  the  Latrobe  district,  is  near  the  town  of  Latrobe.  The 
Semet-Solvay  ovens  at  Chester,  Steelton,  and  Lebanon,  and  the 
United-Otto  ovens  at  Lebanon  are  in  what  has  been  designated  as  the 
Lebanon-Schuylkill  district,  the  production  of  which  has  previously 
been  combined  with  that  of  the  Broadtop  district.  Owii^  to  the 
number  of  establishments  idle  in  several  of  the  districts  during  1908, 
the  only  ones  for  which  separate  statistics  are  published  are:  The 
Allegheny  Mountain,  Broadtop,  ConnellsviUe,  Greensburg,  Lower 
Connellsville,  Pittsburg,  Reynoldsville-Walston,  and  Upper  Connells- 
ville districts. 
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The  statistics  of  the  manufacture  of  coke  in  Pennsylvania,  by  dis- 
tricts, in  1907  and  1908  are  presented  in  the  following  table: 

Coke  production  in  Pennsylvania  in  1907  and  1908,  by  districts. 


Estah- 

Ush- 

ments. 

Ovens. 

Coal  used 
(short 
tons). 

Coke 

produced 

(short 

tons). 

Total 
value  of 
ookeat 

ovens. 

Value  of 

coke 
per  ton. 

Yield  of 
coal  in 

coke  (per 
cent). 

District. 

Btmt. 

BuUd. 
ing. 

Allegheny  Moimtatn. 
Allegheny  Valley*... 
Broad  top  c 

17 
2 
6 
7 
101 
8 
6 

4 

62 
10 

0 
22 

a2,424 

60 

634 

706 

<i23,867 

1,736 

672 

«482 
12,264 
93,136 

2,781 
2,724 

0 
0 
46 
0 
0 
0 
0 

0 

1,068 

0 

0 
223 

1,753,002 

1,209,502 

13,564,117 

S2.96 

09 

1,647,741 

115,388 

19,751,739 

1,206,981 
315,601 

1,154,874 

74,187 

13,069,427 

798,003 

210,393 

4,977,142 

191,378 

30,355,050 

2,273,078 

402,304 

4.31 
2.68 
2.32 
2.85 
2.34 

74.6 

Clearfield-Center 

Connellsville 

64.3 
66.3 

Qreensbuig 

66.1 

Irwin 

66.7 

Lebanon  and  Sohuyl- 
kIU« 

Lower  ConnellBvllle. . 

Pittsburg/ 

RevnoldsviUe  -  Wal- 
sum 

0,150,609 
2,807,931 

1,626,123 

6,310,900 
1,764,747 

R7A.831 

16,758,049 
6,183,156 

2,386,678 
2,457,073 

2.60 
2.04 

2.74 
2.38 

69 
62.9 

57.1 

Upper  Connellsville. . 

1,567,978  1    1,030,260 

66l1 
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51,364 

1,337 

39,733,177    26,613,214 

67,638,024 

2.6S 

66.7 

1908. 


Allegheny  Mountain 

Broadtop 

Connellsville 

Qreensburg 

Lower  Connellsville. 

Pittsburg 

Reynoldsville  -  WaU 

ston 

Upper  Connellsville . 
Other  districtsik 


16 

a2,394 

09 

6 

680 

30 

104 

d24,071 

118 

7 

1,600 

60 

62 

kl3,162 

<  1,203 

0 

i3,110 

150 

9 

2,781 

0 

22 

2,906 

60 

17 

21,812 

0 

252 

52,606 

1,720 

1,208,221 
198,796 
10,238,665 
1,119,391 
6,156,663 
1,742,119 

1,196,938 
779,468 
573,811 


23,215,964 


850,648 

126,722 

6,880,951 

694,032 

4,252,222 

1,103,413 

666,312 
614,ffl5 
425,809 


15,511,634 


12,065,779 
235,382 

14,025,422 
1,489.303 
7,796,860 
2,502,403 

1,649.541 

897,631 

1,827,300 


32,560,621 


82.30 
L87 
2.04 
2.15 
1.83 
2.36 

2.60 

L74 
4.29 


2.10 


n.i 

63.2 
67.2 
62.0 
69.1 
613 

617 
66.0 
74.2 


66.8 


ainotudes  372  United-Otto  and  152  NewtoujChamben  ovens. 

b  Production  included  in  Pittsburg  district 

e  Production  of  Lebanon  and  Schuylkill  valleys  included  in  Broadtop  district. 

d  Includes  110  Semet-Solvay  ovens. 

<  Includes  250  Semet-Solvay  and  232  United-Otto  ovens . 

/Includes  production  of  ovens  in  Allegheny  Valley  district. 

9  Includes  330  United-Otto  and  25  Semet-Solvay  ovens. 

h  Includes  149  rectangular  ovens. 

i  Includes  249  rectangular  ovens. 

ilncludes330  United-Otto  and  10  rectangular  ovens. 

Jt  Includes  Allegheny  VaUey,  Clearfleld-Center,  Irwtn,  and  Lebanon  and  Schuylkill  vaDeys  districts. 

I  Includes  232  United-Otto  and  250  Semet^lvay  ovens. 

Allegheny  Mouidain  district. — ^This  district  embraces  the  coke  ovens 
located  near  Johnstown,  Cambria  County,  and  a  few  ovens  in  Somer- 
set County.  It  also  formerly  included  those  lying  along  the  line  of 
the  Pennsylvania  Railroad  in  Indiana  County.  The  plants  in 
Cambria  Coimty  include  the  United-Otto  by-product  ovens  at  Johns- 
town, operated  in  connection  with  the  iron  and  steel  works  of  the 
Cambria  Steel  Company.  This  plant,  originally  consisting  of  60 
ovens,  was  begun  in  1895.  Since  then,  however,  it  has  been  enlarged 
three  times — 100  ovens  being  added  in  March,  1899;  100  ovens  more 
in  September,  1904;  and  the  third  installment  of  112  ovens  being 
completed  in  February,  1907.  The  output  of  this  district  during  1908, 
like  that  of  all  the  other  coke-producing  districts  of  Pennsy^ania, 
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showed  the  effects  of  the  financial  depression^  the  production  declin- 
ing from  1,209,592  short  tons  in  1907  to  859,648  short  tons  in  1908, 
a  loss  of  349,944  short  tons,  or  28.9  per  cent.  The  value  decreased 
in  larger  proportion,  from  $3,564,117  in  1907  to  $2,055,779  in  1908, 
a  difference  of  $1,508,338,  or  42.3  per  cent.  This  lai^er  proportion- 
ate decrease  in  the  value  of  the  product  was  the  result  of  the  drop  in 
prices,  the  average  price  per  ton  quoted  for  the  year  being  $2.39,  as 
compared  with  $2.95  in  1907,  $2.85  in  1906,  and  $2.50  in  1905. 
The  number  of  coke-making  establishments  in  the  district  decreased 
by  one,  and  the  number  of  ovens  from  2,424  in  1907  to  2,394  in 
1908.  There  were,  however,  99  ovens  building  at  the  close  of  the 
year,  all  of  the  beehive  type.  Of  the  16  establishments,  2,  with  a 
total  of  227  ovens,  were  idle  throughout  the  year. 

The  statistics  of  the  manufacture  of  coke  m  the  Allegheny  Moun- 
tain district  in  1880,  1890,  1900,  and  from  1904  to  1908,  have  been 
as  follows: 

Statulic8  of  the  manufacture  of  coke  in  the  Allegheny  Mountain  district  of  Pennsylvania, 

1880-1908. 


Estab- 
lish- 
ments. 

Ovens. 

Coal  used 
(short 
ions). 

Coke 

produced 

(short 

ions). 

Total  value 

of  coke  at 

ovens. 

Value  of 
coke  at 
ovens, 

per  ton. 

Yield  of 
coal  in 

coke  (per 
cent). 

Year. 

Bont. 

Bund- 
ing. 

1880 

8 
16 
14 
17 
17 
16 
17 
16 

291 
1,171 
1,341 
2,163 
2,245 
2,137 
2,424 
0  2,304 

0 

0 

0 

100 

142 

137 

0 

M 

201,345 
633,974 
876,440 
786,105 
1,406,540 

1,271,  no 

1,753,002 
1,208,221 

127,525 
402,514 
557, 184 
551,570 
967,042 
893,271 
1,209,592 
859,648 

$289,929 
730,048 
1,260,441 
1,152,101 
2,421,799 
2,552,967 
3,564,117 
2,055,779 

12.27 
1.81 
2.26 
2.09 
2.50 
2.85 
2.95 
2.39 

63.0 

1890 

63.6 

itoo 

63.6 

1904 

70.3 

19Q& 

68.7 

190S 

7a  2 

1907 

09.0 

1908 

71.1 

a  Includes  372  United-Otto  and  152  Newton-Chambers  ovens. 

Broadtop  district, — ^The  Broadtop  district  includes  the  coke  ovens 
in  Bedford  and  Huntingdon  counties,  coal  for  which  is.  drawn  from 
the  Broadtop  coal  field.  Althoiigh  the  number  of  establishments  in 
the  district  did  not  change  during  1908,  the  number  of  ovens  was 
increased  by  46,  from  634  in  1907  to  680  in  1908,  and  there  were  30 
additional  ovens  building  at  the  close  of  the  year.  In  previous 
years  it  has  been  customary  to  add  to  the  output  of  this  district  that 
of  the  Lebanon  and  Schuylkill  valleys,  comprising  the  United-Otto 
by-product  ovens  at  Lebanon,  and  the  Semet-Solvay  operations  at 
Lebanon,  Chester,  and  Steelton,  but  this  year  the  statistics  are  given 
for  the  ]Broadtop  district  itself,  which  accounts  in  part  for  the  ap- 
parent enormous  decline  both  in  production  and  value.  The  pro- 
duction reported  for  1908  amounted  to  125,722  short  tons,  valued  at 
$235,382,  the  average  price  being  SI. 87.  It  will  be  noted  that  this 
production  shows  but  a  slight  increase  over  that  for  1900,  the  pro- 
duction for  that  year  amounting  to  113,448  short  tons,  valued  at 
$230,580,  at  an  average  price  of  $2.03  per  ton.  Of  the  6  establish- 
ments reporting,  1,  with  a  total  of  18  ovens,  was  idle  throughout 
the  year.  Another  large  establishment  was  operated  but  two  weeks 
out  of  the  year. 


266 


MINEBAL  BE80UBCBS. 


The  statistics  of  the  manufacture  of  coke  in  the  Broadtop  district 
in  1880,  1890, 1900,  and  for  the  last  five  years,  have  been  as  followB: 

Statistics  of  the  manvfadure  of  coke  in  the  Broadtop  district^  Pennsylvania^  18SO-1908, 


Year. 


1880.. 
1890.. 
1900.. 
1904a 

1905  b 

1906  fr 

1907  e 
1906.. 


Estab- 
lish- 
ments. 


5 
5 
5 
5 
5 
5 
6 
6 


Otshs. 


Bnilt. 


188 
482 
632 
606 
614 
684 
634 
680 


Bnild- 
ing. 


105 

16 

0 

0 

0 

0 

46 

30 


Coal  used 
(short 
tons). 


02,804 
247,823 
179,068 
858,807 
687,064 
978,883 
1,547,741 
196,798 


Coke 

prodiioed 

(short 

tons). 


51,130 
157,208 
113,448 
287,639 
483,198 
710,143 
1,164,874 
125,722 


Total  value 

ofookeat 

OTena. 


$123,748 

314,416 

230,680 

645,045 

1,644,066 

2,824,343 

4^977,142 

235,382 


Value  Of 

coke  at 

ovens, 

per  ton. 


82.40 
2.00 
2.03 
2.71 
3.20 
3.96 
4.31 
1.87 


Yield  of 
ooalin 

ookeCper 
oent). 


55.0 
610 
63.0 
eB.2 
7a3 
73.5 
74.6 
63.2 


a  Includes  production  and  value  ot  coke  in  by-product  ovens  at  Lebanon  and  Chester. 

b  Includes  production  and  value  of  coke  in  by-product  ovens  at  Lebanon. 

« Includes  production  and  value  of  coke  in  by  product  ovens  at  Steelton,  Lebanon,  and 

Clmrfiddr  Center- EUc  district. — Of  the  6  establishments  credited  to 
this  district  (which  obtains  its  name  from  the  counties  in  which  the 
ovens  are  located)  5  were  idle,  and  the  output  of  the  1  operating 
establishment  has  been  added  to  that  of  other  districts  in  order  not 
to  divulge  individual  operations.  The  production  of  this  district 
has  been  steadily  decliiung  for  some  years,  its  maximum  output  of 
212,286  short  tons  having  occurred  in  1890. 

Statistics  of  the  manufacture  of  coke  in  the  Clearfietd'CenUr-Elk  distrietf  Pennsylvania, 

1880-1908, 


Year. 


1880 
1890 
1900 
1904 
1905 
1906 
1907 
1906 


Estab- 
lish- 
ments. 


1 

7 
7 
9 
8 
7 
7 
6 


Ovens. 


Built 


0 
701 
568 
828 
648 
738 
706 
700 


Band- 
ing. 


0 
0 
0 
0 
0 
0 
0 
0 


Coal  used 
(short 

UHl^). 


200 
331,104 
212,196 

61,664 
182,669 

91,822 
115,388 

(•) 


Coke 

produced 

(short 

tOM). 


100 

212  286 

134;  828 

35,931 

119,661 

56,634 

74,187 


Total  value 

ofookeat 

ovens. 


8200 

301,067 
283,502 

79,746 
273,028 
162,723 
191,378 

<•) 


Value  Of 

cote  at 

ovens, 

per  Urn. 


82.00 
1.85 
2.10 
2.22 
2.28 
2.87 
2.58 

(•) 


Yield  of 

coal  in 

ookBCper 


sao 

64.0 
63.5 
5&4 
66.5 
61.6 
64.3 


(•) 


a  Included  in  other  districts. 


ConneUsviUe  district. — ^The  Connellsyille  district  of  Pennsylvania 
is  the  largest  coke-producing  district  in  the  world.  The  coal  basin 
occupies  a  comparatively  narrow  synclinal  trough,  extending  in  a 
northeast-southwest  direction  nearly  across  the  two  counties  of 
Fayette  and  Westmoreland,  within  the  boundaries  of  which  it  is 
entirely  contained.  It  lies  a  short  distance  east  of  the  city  of  I^tts- 
burg,  and  supplies  the  larger  part  of  the  fuel  consumed  in  the  iron 
and  steel  furnaces  of  Pittsbui^  and  vicinity,  the  ^atest  iron-manu- 
facturing center  of  the  world.  Large  quantities  of  Connellsville 
coke  are  also  shipped  to  distant  points  of  consumption.  This  dis- 
trict, until  1903,  produced  from  40  to  50  per  cent  of  the  total  coke 
output  of  the  Umted  States,  the  smaller  percentage  during  the  last 
four  years  being  due  to  the  largely  increased  production  from  the 
Lower  Connellsville  or  Klondike  region,  which  lies  entirely  within 
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Fayette  County,  and  which  is  separated  from  the  ConneUsyille  basin 
proper  by  the  Greensburg  anticline.  If  to  the  Connellsville  produc- 
tion is  added  that  of  the  Lower  Connellsville,  the  supremacy  of  the 
region  has  been  more  than  maintained. 

Connellsville  coal  is  the  ideal  fuel  for  coking  in  beehive  ovens,  and 
it  is  probably  to  the  success  of  the  beehive  practice  in  the  ConneUs- 
ville  district  that  is  due  the  prevalen66  of  tne  beehive  oven  in  coke 
manufacturing  in  the  United  States,  manufacturers  being  led  by  the 
idea  that  because  beehive  coke  manufactured  from  Connellsville  coal 
is  the  standard  for  furnace  and  foundry  use,  other  coal  should  also 
be  coked  in  beehive  ovens,  whereas  many  coals  are  found  to  give 
more  satisfactory  results  in  retort^  ovens.  Connellsville  coke  is  con- 
sidered by  some  ironmasters  as  without  rival  for  blast-furnace  use, 
and  is  undoubtedly  the  standard  by  which  all  other  blast-furnace 
cokes  are  judged. 

At  the  close  of  1908  there  were  24,071  ovens  in  the  Connellsville 
district  with  118  buildmg,  against  23,857  ovens  built  and  no  new 
ovens  under  construction  at  the  close  of  1907.  All  of  the  24,071 
ovens  in  the  district  at  the  close  of  1908  were  of  the  beehive  type, 
except  110  Semet-Solvay  ovens  and  50  MitcheU  rectangular  ovens. 
The  24,071  ovens  were  distributed  amoiig  104  establishments,  an 
increase  of  3  establishments  over  1907.  Fourteen  of  the  establish- 
ments, having  857  ovens,  were  idle  during  the  year.  One  of  the 
idle  establishments  consisted^  of  20  new  ovens  completed  just  before 
the  end  of  1908  but  not  put  in  blast. 

The  effect  of  the  depression  in  the  iron  trade  was  nowhere  more 
significantly  illustrated  than  in  the  production  of  Connellsville  coke. 
In  1908  the  total  production  of  coke  in  the  Connellsville  district 
amounted  to  6,880,951  short  tons,  valued  at  $14,025,422,  against 
13,089,427  short  tons,  valued  at  $30,355,050,  in  1907,  the  decrease 
in  1908  amounting  to  6,208,476  short  tons^  or  47.4  per  cent,  in 
quantity,  and  $16,329,628,  or  53.8  per  cent,  m  value.  The  average 
price  per  ton  declined  from  $2.32  in  1907  to  $2.04  in  1908.  The  pro- 
duction of  Connellsville  coke  in  1908  was  only  slightly  more  than  in 
1890,  eighteen  years  before,  when  there  were  omy  15,865  ovens  in 
the  district.  Tne  average  production  per  active  oven  in  1908  was 
296  short  tons,  compared  with  553  short  tons  in  1907. 

In  the  following  table  are  presented  the  statistics  of  the  manufac- 
ture of  coke  in  the  Connellsville  district  in  1880, 1890, 1900,  and  from 
1904  to  1908: 

StaiuUcM  of  the  manvfactwre  of  coke  in  the  Connellsville  region,  Penneylvania,  1880-1908, 


» 

Estatv 

Ush- 

menti. 

Ovens. 

Cool  used 
(short 
tons). 

Coke 

prodnoed 

(short 

ions). 

Total  VBloe 

ofookeat 

ovens. 

Value  of 

coke  at 

ovens, 

per  ton. 

Yield  of 
coal  In 

coke  (per 
cent). 

Tew. 

Bout. 

Bnfld- 
Ing. 

1880 

67 
28 
96 
101 
100 
101 
101 
104 

7,211 
15,865 
20,961 
22,695 
22,083 
23,616 
23,857 
•24,071 

731 

30 

686 

1,044 

200 

142 

0 

118 

3,367,866 
9,748,440 
14,946,669 
13,185,690 
16,980,341 
17,966,160 
19,751,739 
10«238,666 

8,205,946 

6,464,166 
10,020,907 

8,883,220 
11,365,077 
12,057,840 
13,069,427 

6,880,951 

83,948,643 
11,537,370 
22,383,432 
13.990,329 
22,315,361 
26,858,660 
30,355,060 
14,025,422 

11.79 
1.94 
2.23 
1.58 
1.96 
2.23 
2.33 
2.04 

65.6 

ISO 

66.3 

ttOD 

67.0 

UM 

67.4 

1905. 

66.9 

ISOO 

67.1 

1907 

66.3 

not. 

67  2 

•locludfls  110  Semet-Solvay  by-product  ovens. 
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The  following  table,  compiled  by  the  ConnellsviUe  Courier,  of 
Connellsville,  Pa.,  shows  the  shipments  of  coke  from  the  Connells- 
yille  region  in  1907  and  1908,  by  months,  in  cars  and  tons,  with  the 
average  number  of  cars  shipped  each  working  day  in  the  month. 
These  figures  include  coke  made  in  the  Upper  and  the  -Lower  Con- 
nellsviUe districts  as  well  as  in  the  Connellsville  district  proper.  The 
figures  of  production  as  reported  to  the  Geological  Survey  both  in 
1907  and  1908  are  somewhat  in  excess  of  the  shipments  as  reported 
by  the  Courier.  In  1907  the  total  production  of  the  Conneilsyille 
district,  including  the  Upper  and  the  Lower  Connellsville  districts, 
as  reported  to  the  Survey,  was  20,430,587  short  tons,  while  the  ship- 
ments as  reported  by  the  Courier  were  19,029,058  short  tons.  In  1908 
the  production  reported  to  the  Survey  was  11,647,698  ^ort  tons,  and 
the  shipments  according  to  the  Conner  were  10,700,022  short  tons. 

SMpTnenU  of  coke  from  the  ConneUaville  region,  including  Upper  and  Lower  ConnelU- 

vUle  diatricUf  in  1907  and  190S,  by  numthe. 


Month. 


January... 
February. 

March 

April 

May 

June 

July 

August... 
September 
October... 
November 
December. 


1907. 


Cars. 


62,240 
60,272 
61,099 
62,585 
65,929 
61,518 
63,577 
65,262 
60,637 
64,656 
41,412 
23,670 


601,757 


Dally 
ayerage. 


2,305 
2,470 
2,384 
2,407 
2,442 
2,461 
2,355 
2,417 
2,386 
2,305 
1,503 
010 


2,210 


Shoit. 
tons. 


1,608,475 
1,625,783 
1,701,342 
1,706,600 
1,787,611 
1,677,488 
1,741,612 
1,787,190 
1,650,207 
1,805,307 
1,167,796 
677,657 


10,020,058 


lOOB. 


Can. 


25,632 
27,041 
28,664 
26,314 
25,567 
26,004 
30,066 
32,038 
33,646 
35,252 
34,665 
41,533 


368,222 


DaOy 


040 
1,061 
1,102 
1,012 

048 
1,034 
1,113 
1,266 
1,204 
1,305 
1,386 
1,507 


1,173 


Short 


742,096 
810,436 
841,069 
772,915 
760,813 
772,367 
866,843 
OS2.402 
975.606 

1,030,562 
005,807 

1,190,(05 


10,700,022 


The  monthly  shipments  of  coke  from  this  re^on  in  the  years  1904 
to  1908,  as  reported  by  the  Courier,  are  given  m  the  following  table: 

MoTUhly  shipments  of  coke  from  the  ConnellsviUe  region,  1904^1908,  in  thort  tons. 


Month. 


January... 
February. 

March 

April 

Mmy 

June 

July 

August 

September 
October. . . 
November 
December. 


1904. 

1905. 

1906. 

1007. 

718,382 

1,283,152 

1,666,747 

1,608,475 

845,428 

1,360,128 

1,435»462 

1,625,783 

1,062  192 

1,407,756 

1,683,212 

1,701,342 

1,118,043 

1,843,602 

1,604,906 

1,706,500 

1,146,907 

1,451,654 

1,730,743 

1,787,611 

045,520 

1,354,470 

1,654,200 

1,677,488 

ffl7,402 

1,622,096 

1,662,545 

1,741,612 

075,724 

1,328,002 

1,685»036 

1,787,190 

1,153,471 

1,726,734 

1,610,600 

1,650,207 

1,148,089 

1,430,238 

1,860,450 

1,806,307 

1,207,131 

1,488,942 

1,762,234 

1,167,706 

1,219,174 

1,519,060 

1,665,283 

677,667 

12,427,463 

17,896.526 

10,000,326 

19,029,068 

1908. 


742,096 
810,436 
84I,0S; 
772,915 
739,813 
772,367 
866,841 
052. 403 
975,606 

095,82 
1,190.016 

10,700,022 
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The  total  shipments,  in  cars,  for  the  last  twenty-one  years  were  as 
follows: 

Total  and  daily  average  skipmentSf  in  care,  1888-1908. 


Yetf. 

Dafly 

Total 
oan. 

Year. 

DaUy 
averaeB. 

Total 
can. 

Year. 

DaUy 
average. 

Total 
cars. 

1888 

905 

1,046 

1,147 

884 

1,106 

874 

900 

282,441 
326,220 
355,070 
374,000 
347,012 
270,030 
281,677 

1895 

1,410 
920 
1,181 
1,415 
1,676 
1,619 
1,857 

441,243 
289,137 
367,383 
441,249 
523,203 
504,410 
581,051 

1902 

1,986 
1,782 
1,623 
1,886 
2,385 
2,210 
1,173 

624,198 

1880. 

1896 

1903 

568,738 
510,750 
688,328 
745,274 
691,757 

18B0 

1897 

1904 

1801 

1896 

1906 

1W2 

1899 

1906 

19P 

1900 

1907 

1894 

1901 

1008 

368,222 

The  following  table  shows  the  prices  for  Connellsville  furnace  and 
foundry  coke,  by  months,  during  the  years  1904  to  1908.  The  prices 
quoted  are  those  reported  bv  The  Iron  Age,  and  are  for  strictly  Con- 
nellsTille  coke.  **Main  line^'  and  **outside"  cokes  are  usually  quoted 
from  15  to  20  cents  below  the  Connellsyille.  It  would  appear  from 
tins  table  that  the  values  for  Connellsville  furnace  coke  during  1908 
were  less  than  S2  per  ton,  although  for  foundry  coke  the  average 
prices  were  in  excess  of  that  figure.  The  average  price  for  all  coke 
produced  in  the  Connellsville  district,  obtained  by  dividing  the  value 
Dv  the  production,  was  $2.04  per  ton,  indicating*^that  the  proportion 
ol  foundry  coke  sold  was^  somewhat  above  the  average,  or  that  some 
coke  was  sold,  probably  in  small  lots,  at  rates  higher  than  the  prices 
reported  to  The  Iron  Age, 

Prieee  of  ConnellevUle/umace  and  foundry  coke,  1904-1908,  by  montha. 


Month. 

Fnmaoe. 

1904. 

1905. 

1906. 

1907. 

1908. 

Itmnry  . 

11. 60  to  11. 65 
l.SOto  1.65 
1.60  to  1.75 
1.60  to  1.65 
1.60  to  1.65 
1.40to   1.65 
1.40to   1.50 
1.45to   1.50 
1.40to   1.50 
1.45to   1.65 
1.75to  2.15 
2.10to  2.45 

S2. 10  to  S3. 00 
2. 00  to  2.75 
2.25 to  2.50 
1.90to  2.25 
1.80to  2.00 
1.75  to  2.10 
1.75  to  2.10 
l.SOto  2.10 
1.90to  2.50 
2.35 to  3.10 
2.85 to  3.00 
2.75to  2.90 

12. 15  to  S2. 75 
2. 10  to  2.50 
2.20to  2.50 
2.30to  2.75 
2.30to  2.75 
2.30to  2.50 
2.40to   2.75 
2. 75 to  2.85 
2.85 to  2.90 
2. 75 to  3.25 
3.00  to  3.60 
3.00 to  3.60 

I3.50tol3.75 
3.  SO  to  3.65 
2.90to  3.25 
2.65to  2.85 
2.00to  2.85 
1.75to  2.65 
2.40to  2.60 
2. 40 to  2.85 
2.75to  2.90 
2. 75 to  3.00 
2.00to  2.75 
2.00to  2.50 

11. 90  to  $2. 25 

^^xrauT 

1.70  to  2.25 

■■wco. 

1.80  to   1.86 

AjkO 

1.50  to   1.60 

M4^....::::::::..::.. 

1.50  to  1.60 

JnBB 

1.50  to  1.60 

July 

1.50  to  1.60 

^QgOSt   . 

1.60  to  1.55 

8eptamb« 

1.50  to  1.56 

oewwr.. ;...;: 

1.60  to   1.65 

Nv^vnliv. ^ . X  i  ..I... 

1.65to  1.85 

DeoamlMr 

L75to  1.90 

Month. 

Foundry. 

1904. 

1905. 

1906. 

1907. 

1908. 

IaniiarT...\ 

12. 10  to  S2. 50 
2. 10  to  2.25 
2.10to  2.50 
2.15to  2.50 
2. 00  to  2.15 
1.80to  2.00 
1.75to  1.85 
L76to  1.85 
L76to  2.00 
L80tO  2.25 
2.00to  2.60 
2.26to  2.60 

S2. 25  to  12. 75 
2.60 to  3.00 
2. 75 to  3.25 
2. 65 to  3.00 
2.50 to  2.75 
2.35to  2.65 
2.25to  2.50 
2.25to  2.50 
2.40to  3.00 
2. 76  to  3.60 
3.60 to  4.00 
3.40to  4.00 

S2.75toS3.50 
2. 50  to  3.00 
2. 75 to  3.25 
2. 90  to  3.10 
2.65 to  3.10 
2. 66  to  2.75 
2. 75 to  3.00 
3.00to  3.25 
3.25 to  3.60 
3.25to  4.00 
3. 75  to  4.50 
3. 75 to  4.60 

HOOtoHEO 
3. 75 to   4.50 
3.60to  4.00 
3.25  to  3.75 
2. 75 to  3.25 
3.00 to  3.25 
3. 00  to  3.25 
3.00 to  3.75 
3. 15  to  3.50 
3.25 to  3.40 
2.50to  3.00 
2.60to  2.75 

S2. 00  to  82. 65 

Kebrauy 

2. 40  to  2.75 

■arai. ....... 

2. 10  to  2.40 

April 

1.85  to  2.25 

May :::::::::.:.:: 

2.00 to  2.25 

hnie 

2.00 to  2.25 

Inly 

2.00to  2.25 

AoiiDst 

1.90  to  2.25 

Saptember 

1.90 to  2.00 

October 

2.00to  2.25 

NOVBUlbv.  ............ 

2. 15  to  2.25 

DeBsmbcr 

2. 15 to  2.26 
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Greensburg  district. — ^The  ovens  in  the  Greensburg  district  are  all 
located  in  the  vicinity  of  Greensburg.  At  the  close  of  1908  there 
were  7  establishments  in  this  district,  a  decrease  of  1  from  1907,  and 
the  number  of  ovens  in  existence  decreased  from  1,735  in  1907  to 
1,690  in  1908.  There  were  60  ovens  under  construction  at  the  end  of 
the  year.  Of  the  7  establishments  in  the  district  1,  of  10  ovens, 
was  idle  throughout  the  year.  The  production  for  1908  amounted  to 
694,032  short  tons,  valued  at  $1,489,303,  as  compared  with  798,003 
short  tons,  valued  at  $2,273,078  in  1907.  The  average  price  per  ton 
declined  from  $2.85  in  1907  to  $2.1 5  in  1908. 

The  statistics  of  the  manufacture  of  coke  in  the  Greensburg  district, 
in  1889, 1890,  1900,  and  from  1904  to  1908,  are  given  in  the  following 
table: 

Statistics  of  the  mamtfadvre  of  coke  in  the  Greensburg  district,  Pennsylvania,  1889-1908, 


Year. 


1889 
1800 
1000 
1904 
1905 
1906 
1907 
1906 


Estab- 

llsh- 

rnenta. 


2 
2 
5 
7 

7 
8 
8 
7 


Ovens. 


Bnttt 


60 
68 
680 
1,332 
1,328 
1,^8 
1,735 
1,600 


Bulid- 
ing. 


16 

0 

280 

0 

100 

260 

0 

60 


Coal  used 
(short 
ions). 


82,070 

44,000 

331,305 

511,303 

906,003 

1,118,227 

1,206,961 

1,119,301 


Coke 

prodnoed 

(short 

tons). 


20,450 
30,261 
106,709 
314,954 
551,233 
678,817 
796,003 
604,032 


Total  Tafaie 

of  ooke  at 

oyens. 


621,623 

44,290 

442,704 

551,228 

1,155,956 

1,641,473 

2,273,078 

1,489,303 


Value  of 

ooke  at 

ovens, 

per  ton. 


Yiddor 
ooalln 
oote^er 
cent). 


fl.05 
1.46 
2.25 
1.75 
2.10 
2.42 
2.85 
2.15 


63.8 
6B.7 

sa4 

6L6 
6a7 
6a7 
66.1 

62.0 


Ifwin  district. — ^The  Irwin  district  is  of  minor  importance  and  in- 
cludes a  total  of  572  ovens  located  near  the  town  or  Irwin,  in  West- 
moreland County.  Of  the  5  establishments  and  572  ovens,  4  estab- 
lishments, having  472  ovens,  were  idle  during  1908.  The  statistics 
of  production  for  1908  are  therefore  included  with  the  Clearfield- 
Center  and  Lebanon  and  Schuylkill  valleys  districts. 

The  statistics  of  production  for  1889,  1890,  1900,  and  from  1904  to 
1907,  have  been  as  follows: 

Statistics  of  the  momufaxi/wre  of  coke  in  the  Irwin  district,  Pennsylvania,  1889-1908, 


Estab- 

Uah- 

ments. 

Ovens. 

Year. 

BnUt 

Bond- 
ing. 

1880 

606 
661 
607 
601 
680 
661 
672 
672 

0 
0 
0 
0 
27 
0 
0 
0 

1890 

1900 

1904 

1906 

1006 

1907 

1906 

Coal  used 
(short 
tons). 


873,018 
270,476 
03,647 
14,468 
258,030 
848,007 
315,601 


Coke 

prodnoed 

(short 

tons). 


243,448 
172,329 

61,630 

8,703 

164,601 

230,563 

210,303 

(•) 


Total  value 

(rfooke  at 

ovens. 


S3S1,304 
266,466 
163,743 
14,676 
326,746 
610,672 
402,304 
(•) 


Valoeof 
ooke  at 


per  toD. 


$L44 
L40 
2.40 
1.66 
1.96 
2.21 
2.34 

(•) 


Yield  of 
coal  in 

eok»(p« 
oent). 


(•) 


a.7 
6&8 

oas 

63.8 
06.2 
06.7 


•  Indoded  in  other  districts. 


Lower  ConneUsvUle  district. — ^This  district,  sometimes  called  the 
*'  Klondike,"  is  located  in  the  western  part  of  Fayette  County,  imme- 
diately west  of  the  south  end  of  the  Connellsville  basin,  from  which  it 
is  separated  by  t^e  Greensburg  anticline.    Although  out  nine  years 
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old|  haying  been  opened  in  1900,  it  ranks  next  to  Connellsville  among 
the  coke-making  oistricts  in  the  United  States,  having  in  1907  three 
times,  and  in  1908  more  than  foiir  times,^  the  output  of  the  Flat  Top 
district  in  Virginia  and  West  Virginia,  which  until  1902  was  the  second 
coke^roducing  region  in  the  United  States.  The  development  of  this 
district  surpasses  all  records  in  the  United  States,  and  the  production 
up  to  1907  increased  with  phenomenal  rapidity.  ^  Following  the 
aonormal  conditions  in  1904,  the  production  of  coke  in  Pennsylvania 
showed  a  decrease  in  every  district  except  the  Lower  Connellsville. 
The  year  1908,  therefore,  records  the  first  time  in  the  history  of  the 
district  in  which  the  production  was  less  than  in  the  preceding  year. 
The  output  in  1908  amounted  to  4,252,222  short  tons,  valued  at 
$7,796,860,  against  6,310,900  short  tons,  valued  at  $15^758,049,  in 
1907,  a  decrease  of  2,058,678  short  tons,  or  32.6  per  cent  m  quantity, 
and  of  $7,961,189,  or  50.6  per  cent  in  value.  Even  with  this  decrease 
the  percentage  of  loss  was  less  in  the  Lower  Connellsville  district  than 
it  was  in  either  the  Connellsville  district  proper  or  the  Upper  Connells- 
ville district.  At  the  close  of  1908  there  were  62  establishments,  the 
same  as  in  1907.  These  included  one  establishment  of  186  MitcheU 
ovens  which  were  completed  before  the  close  of  the  year,  but  which, 
on  account  of  the  unfavorable  market  conditions,  had  not  been  put  in 
blast.  Of  the  62  establishments  8,  having  a  total  of  660  ovens,  were 
idle  during  the  year.  The  total  number  of  ovens  in  the  district  at  the 
close  of  1908  was  13,162,  an  increase  of  898  over  1907.  There  were 
also  1 ,203  ovens  in  course  of  construction  at  the  end  of  the  year.  The 
completed  ovens  included  100  Belgian  and  149  rectangular  ovens. 
There  were  695  rectangular  ovens  among  those  under  construction  at 
the  close  of  the  year. 

The  record  of  the  district  in  1900,  and  from  1904  to  1908,  has  been 
as  follows : 

StatMct  of  the  tnanirfacture  of  coke  in  the  Lower  Connellsville  district,  Pennsylvania, 

1900,  and  1904^1908. 


Estab- 
lish- 
mflnts. 

Ovens. 

Coal  used 
(short 
ions). 

Coke 

produced 

(short 

tons). 

Total  value 

ofookeat 

ovens. 

Value  of 

ookeat 

ovens, 

per  ton. 

Yield  of 
coal  in 

coke  (per 
cent). 

Yflv. 

Built. 

BuUd- 
iztg. 

1900 

12 
34 
46 
63 
62 
62 

2,033 
6,570 
7,484 
9,706 
12,264 
>13,162 

1,112 
260 
1,146 
1,602 
1,068 
M,203 

679,928 
4,229,766 
6,666,812 
7,466,206 
9,150,693 
6,166,563 

386,909 
2,887,466 
3,871,310 
6,188,136 
6,310,900 
4,262,222 

9792,886 

4,623,133 

7,532,382 

12,046,889 

15,768,049 

7,796,860 

92.06 
1.60 
1.06 
2.32 
2.60 
1.83 

66.6 

1904 

68.2 

1906 

68.3 

1909 

69.4 

1907 

69.0 

1908 

69.1 

•  Innhidw  100  Belgiaa  and  140  rectangular  ovens. 


b  Indades  606  rectangular  ovens. 


Lebanon  VdUey  and  SdiuyJkitt  districts. — All  of  the  by-^)roduct  ovens 
in  the  Lebanon  and  Schuylkill  valleys,  which  include  120  Semet- 
Solvay  ovens  at  Steelton,  40  at  Chester,  90  Semet-Solvay  ovens  at 
Lebanon,  and  232  Otto-Hoffman  ovens  at  Lebanon,  were  operated 
during  1908,  though  with  a  materially  reduced  production  as  compared 
with  1907.  The  total  production  from  this  district  was  350,724  short 
tons,  as  compared  witn  909,188  short  tons  produced  in  1907.  The 
details  of  production  are  included  with  the  Allegheny  Valley,  Irwin, 
and  CSearneld-Center  districts. 
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PiUshurg  district — ^A  large  part  of  the  production  of  the  Pittsburg 
district  is  from  slack  coal  obtained  from  the  mines  alon^  the  slack- 
water  navigation  of  the  Monongahela  River  and  is  brou^t  to  Pitts- 
burg on  barges.  Some  run-of-mine  coal  is  also  brought  from  the 
fourth  pool  of  the  Monongahela  River  at  Pittsburg.  The  production 
of  120  Otto-Hoffman  ovens  at  Glassport  and  of  210  United-Otto  ovens 
at  South  Sharon  is  included  in  this  district.  The  25  Semet-Solvay 
ovens  at  Sharon,  in  Mercer  County,  which  were  also  previously 
included  in  the  Pittsburg  district,  have  been  dismantled.  Tne  2  plants 
of  52  ovens  credited  to  the  Alleghenv  Valley  district,  the  production 
of  which  has  also  been  previously  included  with  the  Pittsburg  district, 
have  been  taken  out  this  year  and  included  with  the  Clearfield-Center, 
Irwin,  and  Lebanon  and  Schuylkill  valleys  districts,  the  plants 
being  idle  throughout  the  year.  This  reduced  the  number  of  estab- 
lishments in  the  Pittsburg  district  to  9,  and  the  number  of  ovens  to 
3,110.  Of  these,  100  were  idle  throughout  the  year.  There  were, 
however,  150  building  at  the  close  of  the  year.  Tne  total  production 
of  the  district  amounted  in  1908  to  1,103,413  short  tons,  valued  at 
$2,592,403,  a  decrease  as  compared  with  the  production  of  1907  of 
661,334  short  tons,  or  37.5  per  cent  in  quantity,  and  of  $2,590,753,  or 
50  per  cent,  in  value.  The  average  price  per  ton  declined  from  $2.94 
m  1907  to  $2.35  in  1908.  • 

The  statistics  of  the  manufacture  of  coke  in  the  Pittsburg  district 
in  1880,  1890,  1900,  and  from  1904  to  1908,  are  given  in  the  following 
table : 

Statistics  of  the  manufactiare  of  coke  in  the  Pittshvrg  district,  Penngylvania,  1880-1908, 


Year. 


1880.. 
1890.. 

1900.. 

1904  a 

1905  a 

1906  a 

1907  a 
1908.. 


Estab- 
lish- 
ments. 

Ovens. 

Coal  used 
(short 
tons). 

Coke 

produoed 

(short 

tons). 

Total  valiM 

ofookeat 

ovens. 

Value  of 

oolceat 

ovens, 

per  ton. 

Built. 

Build- 
ing. 

21 

14 

8 

8 

8 

10 

12 

&9 

534 
541 
1,641 
2,195 
2,226 
2,868 
3,185 
c3,110 

0 
0 
0 
0 

380 
0 
0 

150 

194,393 
149,230 
862,610 
1,370,629 
2,317,159 
2,376,403 
2,807,931 
1,742,119 

105,974 

93,964 

570,678 

841,459 

1,463,774 

1,463,795 

1,764,747 

1,103,413 

1254,500 
171,465 
1,418,382 
1,795,257 
o,uW,4oO 
3,620,030 
5,183,156 
2,592,403 

12.40 
1.82 
2.48 
3.13 
2.46 
2.47 
2.94 
3.35 

Yield  of 
ooailn 

ooke(per 
cent). 


55.0 
63.0 

e&i 

61.4 
63.2 
61.5 
62.9 
63.3 


a  Includes  ovens  and  production  in  Alleghoiy  Valley  disMct. 

f>  Includes  1  establishment  in  Meroer  County  and  1  In  Beaver  County. 

c  Includes  330  Unlted-Otto  ovens. 

ReynoldsviUe-  Walston  district — This  district,  in  Jefferson  and  Clear- 
field counties,  includes  all  of  the  ovens  along  the  line  of  the  Rochester 
and  Pittsburg  Railroad,  as  well  as  those  of  the  low-^ade  division  of 
the  Allegheny  Valley  Railway  and  those  connected  with  the  mines  of 
the  New  York  Central  and  Hudson  River  Railroad.  The  number  of 
establishments  in  the  district  in  1908  was  9,  the  same  as  in  1907.  Of 
these,  2,  having  a  total  of  140  ovens,  were  idle  throughout  the  year. 
The  total  number  of  ovens  at  the  close  of  1908  was  2,781,  the  same  as 
in  1907.  The  production  decreased  from  870,831  short  tons,  valued 
at  $2,386,678,  m  1907,  to  655,312  short  tons,  valued  at  $1,649,541,  in 
1908,  a  loss  of  215,519  short  tons,  or  24.7  per  cent,  in  quantity,  and  of 
$737,137,  or  30.9  per  cent,  in  value.  The  average  price  per  ton 
declined  from  $2.74  to  $2.50. 
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The  following  tableeives  the  statistics  of  the  manufacture  of  coke 
in  the  Reynolds ville-Walston  district  for  1880,  1890,  1900,  and  from 
1904  to  1908,  inclusive  : 

8tati§tica  of  the  manufacture  of  coke  in  the  ReynoldtvUU-Walston  diitrictf  Penruylvania^ 

1880-1908, 


Yield  of 
coal  In 

coke (per 
cent). 


1880 

18B0 
1900 
1904 
1906 
1906 
1907 
1908 


Estab- 

OTsns. 

Coal  used 
(short 
tons). 

Coke 

produced 

(short 

tons). 

Total  value 

of coke  at 

ovens. 

Value  of 

ookeat 

ovens, 

per  ton. 

lish- 
ments. 

BoUt. 

BoUd- 
Ing. 

3 

8 
7 
8 
8 
8 
9 
9 

117 
1,737 
2,010 
2,101 
2,303 
2,502 
2,781 
2,781 

0 
0 
0 
200 
200 
0 
0 
0 

45,065 
662,966 
1,115,923 
1,313,507 
1,463,680 
1,399,801 
1,628,123 
1,196,938 

28,000 
406,184 
625,563 
709,602 
831,904 
770,096 
870,831 
665,312 

$46,360 
771,996 
1,347,869 
1,585,960 
1,688,034 
1,794,127 
2,386,678 
1,649,541 

11.65 
1.90 
2.16 
2.24 
1.97 
2.33 
2.74 
2.50 

62.0 
62.0 
66.0 
64.0 
66.8 
56.8 
57.1 
64.7 


Upper  ConneUsviUe  district.— This  district  includes  that  portion  of 
the  Connellsville  trough  or  basin  which  lies  north  of  a  point  a  short 
distance  south  of  the  town  of  Latrobe,  Westmoreland  County.  The 
coal  of  this  district  differs  somewhat  from  that  of  the  basin  proper, 
so  that,  in  addition  to  its  geographic  position,  there  is  another  reason 
for  separating  the  production  from  tnat  of  the  Connellsville  district. 
The  percentage  of  decrease  in  the  Upper  Connellsville  district  for 
1908  as  compared  with  1907  was  greater  than  in  any  of  the  other 
coke-producing  districts  of  the  State.  The  production  in  this  dis- 
trict aecreasea  a  little  over  50  per  cent,  from  1,030,260  short  tons  in 
1907  to  514,525  short  tons  in  1908,  while  the  value  decreased  63.5  per 
cent,  from  $2,457^072  in  1907  to  $897,631  in  1908.  The  average 
price  per  ton  declmed  from  $2.38  to  $1.74.  The  number  of  estao- 
lishments  in  the  district  in  1908  was  the  same  as  in  the  two  preced- 
ing years,  with  an  increase  of  182  in  the  number  of  ovens  in  existence. 
Of  tne  22  establishments,  4,  with  a  total  of  74  ovens,  were  idle  during 
thevear. 

The  statistics  of  the  manufacture  of  coke  in  the  Upper  Connells- 
ville district  in  1880,  1890,  1900,  and  from  1904  to  1908,  are  shown 
in  the  following  table: 

SUUiitiee  of  the  manufacture  of  coke  in  the  Upper  Connellsville  district,  Pennsylvania^ 

1880-1908. 


Estab- 

Uab- 

menti. 

Oyena. 

Coaluaed 
(short 
tons). 

Coke 

produced 

(short 

tons). 

Total  yalne 

of  ookeat 

oyens. 

Value  of 

coke  at 

ovens, 

per  ton. 

Yield  of 
coal  In 

coke  (per 
cent). 

Ymi. 

BiiUt 

Band- 
ing. 

U80 

8 

14 
14 
19 
19 
22 

22 

757 
1,569 
1,999 
2,660 
2,434 
2,516 
2,724 
2,906 

0 

28 

0 

27 

30 

332 

223 

60 

319,927 

889,277 
1,042,170 

601,236 
1,150,1.58 
1,497,285 
1,557,978 

779,468 

229,433 
577,246 
600,449 
390,540 
756,946 
1,011.229 
1,030,260 
514,625 

8397,945 
1,008,102 
1,378,629 

600,097 
1,446.668 
2,172,748 
2,457,072 

807,631 

11.73 
1.76 
2.00 
1.51 
1.01 
2.15 
2.38 
1.74 

72.0 

IBBO 

64.9 

NOO 

66.2 

1«04 

64.9 

1905 

66.2 

19QS 

67.5 

U07 

66.1 

MQg 

66.0 

Other  districts. — ^In  order  not  to  divulge  the  individual   reports 
that  were  made  to  the  (Geological  Survey,   the  statistics  of  the 
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manufacture  of  coke  in  the  All^heny  Valley,  Clearfield-Center, 
Irwin^  and  Lebanon  and  Schuylkill  Valley  districts  for  1908  have  been 
combmedy  and  are  shown  in  the  foUowmg  table.  Of  the  17  estab- 
lishments given,  11,  with  a  total  of  1,130  ovens,  were  idle  throughout 
the  year. 

Statistics  of  the  mant^acttdre  of  coke  in  the  Allegheny  Valley,  CUarfield-Cefiler, 

ana  Lebanon  and  SchuylhUl  Valley  districts,  1908. 


Estab- 
lish- 
ments. 

Otbos. 

Coal  used 
(short 
ions). 

Coke 
produced 

(short 
tons). 

Total  value 

of coke  at 

ovens. 

Value  of 

coke  at 

ovens, 

per  ton. 

Yield  of 
coal  In 

coke  (per 
cent). 

Ymi. 

Built 

BuUd- 
Ing. 

1908 

17 

1,812 

0 

573,811 

425,809 

|1,827,»» 

$4.29 

74.2 

TENNESSEE. 

Coke  making  in  Tennessee  showed  a  larger  percentage  of  decrease  in 
1908  as  compared  with  1907  than  in  any  other  of  the  unportant  coke- 
producing  States.  There  were  only  2  States  which  showed  a  larger 
percentage  of  decrease,  Kansas  and  Oklahoma,  and  the  total  produc- 
tion of  these  two  States  was  only  a  little  over  5,000  tons.  The  depres- 
sion in  the  iron  trade  seems  to  have  been  particularly  felt  in  Tennessee, 
and  the  production  of  coke  in  that  State  decreased  from  467.499 
short  tons,  valued  at  $1,592,225,  in  1907,  to  214,528  short  tons,  valued 
at  $561,789,  in  1908,  a  decrease  of  252,971  short  tons,  or  54.11  per 
cent  in  quantity,  and  of  $1,030,436,  or  64.72  per  cent  in  value.  The 
total  number  of  establishments  in  the  State  at  the  close  of  1908  was  17, 
a  decrease  of  one  from  1907;  and  the  total  number  of  ovens  decreased 
from  2,806  to  2,792.  One  plant  of  72  ovens  was  abandoned  in  1908, 
while  58  ovens  were  added  to  other  plants.  Of  the  17  establishments 
in  the  State,  7  made  coke,  one  of  20  ovens  was  under  construction, 
and  9,  with  a  total  of  1,430  ovens,  were  idle. 

The  statistics  of  the  manufacture  of  coke  in  Tennessee  in  the  years 
1880,  1890,  1900,  and  from  1904  to  1908  are  shown  in  the  following 
table: 

Statistics  of  the  manufacture  of  coke  in  Tennessee,  1880-1908. 


Year. 


Bstab- 

lish- 

ments. 


1880 
1880 
1900 
1904 
1905 
1900 
1907 
1906 


6 
11 
14 
17 
16 
17 
18 
17 


Ovens. 


Built. 


656 
1,664 
2,107 
2,436 
2,615 
2.731 
2.806 
2,792 


Build- 
ing. 


68 
292 
340 
190 

60 
138 

80 

20 


Coal  used 
(short 
tons). 


217,656 
600,387 
854,789 
718, 181 
862.320 
929,405 
825,221 
395,936 


Coke 

produced 

(short 

tons). 


130,609 
348,728 
475,432 
379,240 
468.092 
483,428 
467,499 
214,528 


Total  value 

of  coke  at 

ovens. 


$316,607 

684,116 

1,269.555 

905.540 

1,184,442 

1,350.856 

1,602,225 

561,789 


Value  of 

coke  at 

ovens, 

per  ton. 


12.42 
1.96 


«7 
99 
53 

79 
41 
62 


Yield  of 
coal  In 

coke (par 
cent). 


00.0 
S&O 
56.6 
58.8 
54.3 

Gao 

66.6 

54.2 


There  w^ere  395,936  tons  of  coal  used  in  the  manufacture  of  coke 
in  Tennessee  in  1908,  of  which  132,246  were  unwashed  and  263,690 
washed.  All  of  the  unwashed  slack  used  was  at  the  state  plant,  oper-- 
ated  in  connection  with  the  penitentiaiy  at  Petros. 
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The  character  of  the  coal  used  in  the  manufacture  of  coke  in  Ten- 
nessee in  1890, 1900,  and  since  1904,  is  shown  in  the  following  table: 

CkanOer  of  coal  uaed  in  the  moaM/ffaOwre  of  coke  in  Tennessee,  1890, 1900,  and  1904-1908, 

in  short  tons. 


Ymt. 


190 
1900 
1904 
1906 
1900 
1907 


RimofmJiie. 


Unwashed. 


256,850 

150,007 

1,471 

184,482 

81,825 

64,807 

20,068 


Washed. 


0 

SJD  AAA 

802,943 
24i802 
500,582 
886,004 
250,120 


Slack. 


Unwashed. 


278,028 
24,122 
60,784 
46,078 

142,848 
0 

102,578 


Washed. 


72,000 
830,622 
852,083 
437,518 
105,205 
884,730 

13,570 


Total. 


000,887 
854,780 
718,181 
862,820 
020,405 
825,221 
395,086 


UTAH. 

As  there  is  but  one  company  in  Utah  engaged  in  the  manufacture 
of  coke,  the  statistics  of  production  have  b^n  included  with  those  of 
the  State  of  ColoradOj  wnich  adjoins  Utah  on  the  east.  The  coals  of 
Utah  which  are  used  m  the  manufacture  of  coke  are  practically  iden- 
tical in  character  with  those  of  western  Colorado. 

VIRGINIA. 

AU  the  coking  coals  of  Virginia  are  contained  within  a  few  counties 
in  the  extreme  southwestern  portion  of  the  State  which  lie  within  the 
coal  fields  of  the  Appalachian  province.     The  development  of  this 
region  began  in  1883  with  the  completion  of  the  New  Kiver  division 
of  the  Norfolk  and  Western  Railway,  and  for  ten  years  the  manu- 
facture of  coke,  as  well  as  the  proauction  of  coal  in  Virginia,  was 
almost  entirely  from  Tazewell  County.    Ten  years  from  the  opening 
of  the  district,  or  in  1893,  the  Norifolk  and  Western  Railway  com- 
pleted a  branch  up  the  Clinch  Valley  and  opened  up  what  is  now  the 
most  important  coking-coal  district  in  Wise  County.    During  1906 
and  1907  extensive  developments  in  what  is  known  as  the  Black 
Mountain  field  in  Lee  County  followed  the  construction  into  that 
district  of  the  Black  Mountain  Railroad,  now  operated  jointly  by  the 
Southern  Railway  and  the  Louisville  and  Nashville  Railroad.    The 
first  ovens  in  Lee  County  were  reported  as  under  construction  in  1907, 
and  an  output  of  sometning  over  50,000  tons  was  reported  at  Keokee 
in  1908.    This  district,  a  brief  description  of  which  is  ^iven  in  Bul- 
letin 341,^  promises  to  rival  in  development  and  production  the  rapid 
mwth  of  Wise  County.    Notwithstanding  the  new  production  from 
Lee  County  in  1908,  the  total  production  of  coke  in  the  State  decreased 
from  1,645,280  tons,  valued  at  $3,765,733,  in  1907  to  1,162,051  tons, 
valued  at  $2,121,980.  in  1908,  a  decline  of  383,229  tons,  or  24.8  per 
cent,  in  quantity,  ana  of  $1,643,753,  or  43.65  per  cent,  in  value.    The 
production  in  1908  was  the  smallest  since  1904.     The  average  price 
per  ton  declined  from  $2.44  to  $1.83.    There  were  19  establishments 
in  the  State  at  the  close  of  1908,  the  same  as  in  1907.    Owin^  to  the 
dJRinant.ling  of  a  number  of  ovens  at  several  of  the  plants,  the  total 
number  of  ovens  decreased  from  5,333  in  1907  to  4,853  in  1908.     Five 

•OooMbiittMit  to  eoonomlo  feolocyfor  1907,  pt.  3:  Biifl.  U.  S.  Qtoh  Bamj  No.  841, 1900,  pp.  400-418. 
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of  the  19  establishments  and  751  of  the  ovens  were  idle  during  the 
year.  The  idle  ovens  include  the  56  Newton-Ohambers  ovens  at 
rocahontaSy  which  have  not  been  operated  during  the  last  five  or  six 
years,  and  also  include  some  ovens  m  establishments  which  operated 
only  a  portion  of  the  year.  The  coke  manufactured  in  Wise  County, 
on  the  Clinch  Valley  branch  of  the  Norfolk  and  Western  Railway, 
and  in  the  Black  Mountain  district  in  Lee  Coimty  is  the  only  coKe 
made  in  Virginia  from  coal  mined  exclusively  within  the  State.  There 
are  two  plants  in  Vii^inia,  one  at  Lowmoor  and  one  at  Covington,  the 
coal  for  both  of  which  is  drawn  from  the  mines  in  the  New  River 
district  of  West  Virginia.  The  coal  for  the  ovens  at  Pocahontas  in 
Tazewell  Coimty  is  obtained  from  mines  whose  workings  extend  across 
the  state  boundary  line  into  West  Viiginia  and  a  part  of  this  coal 
production  should  properly  be  credited  to  West  Virginia.  The  open- 
mgs  of  the  mines,  however,  and  the  coke  ovens,  are  in  Tazewell 
County,  and  it  is  customary  to  credit  the  coal,  as  well  as  the  coke, 
to  Virginia. 

The  statistics  of  the  manufacture  of  coke  in  Virginia  in  1883,  when 
the  first  operations  were  begun,  and  in  1890,  1900,  and  from  1904  to 
1908,  inclusive,  are  shown  in  the  following  table: 

Statistics  of  the  manu/adure  of  coke  in  Ftrgtnia,  1889-1908 , 


Year. 


1883 
1890 
1900 
1904 
1905 
1906 
1907 
1908 


Estab- 
lish- 
ments. 

Ovens. 

Coal  used 
(short 
Umu). 

Coke 

produoed 

(short 

ions). 

Total 
value  of 
ookaat 

ov«ns. 

Bnllt. 

BoUd- 

Ing. 

1 
2 
7 
16 
16 
18 
19 
19 

200 
550 
2,331 
4,345 
4,540 
4,641 
5,333 
0  4,853 

0 
350 

300 

68 

0 

095 
60 

158 

39,000 
251,683 
1,083,82-/ 
1.636,905 
2,184,360 
2,296,227 
2,264,720 
1,785,281 

25,340 
165,847 
685,156 
1,101,716 
1,499,481 
1,577,659 
1,546,280 
1,162,051 

$44,845 

278,724 
1,464,566 
1,772,717 
2,869,452 
3,611.659 
3,765,733 
2,121,980 

Value  of 

coke  at 

ovens, 

per  ton. 


Yield  of 
coalin 

coke  (per 
cent). 


11.75 


68 
14 
61 
91 
2.29 
2.44 
1.83 


65.0 
66.0 
63.2 
67.  S 
68.6 
68.7 
68.2 
65.1 


o  Includes  56  Newton-Chambers  by-product  ovens. 

All  of  the  coal  used  in  the  manufacture  of  coke  in  Virginia  in  both 

1907  and  1908  was  unwashed.     The  small  demand  for  coal  during 

1908  is  shown  by  an  increase  of  167,236  tons  in  the  quantity  of  run- 
of-mine  coal  charged  into  the  ovens,  while  the  quantity  of  slack  coal 
decreased  646,675  tons,  from  993,202  tons  in  1907  to  346,527  tons  in 
1908. 

The  following  table  shows  the  character  of  the  coal  used  in  coke 
making  in  Virgmia  in  1890,  1900,  and  from  1904  to  1908: 

Character  of  coal  used  in  the  manitfacture  of  cole  in  Virginia,  1890-1908,  in  short  Umm. 


Year. 


1890 
1900 
1904 
1905 
1906 
1907 
1908 


1 
Run-of-mlne. 

Unwashed. 

Washed. 

08.215 
620,207 
1,213,226 
1,096,666 
1,014,299 
1,271,518 
1,438,754 

0 
0 
44,222 
0 
228,347 
0 
0 

Slack. 


Unwashed. 


153.468 
463.620 
379,457 
1,087,713 
1,053,581 
993,202 
846,527 


Total. 


251.683 
1,063.827 
1.636,905 
2,184.309 
2,296,227 
2,264,720 
1,785,281 
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WASHINGTON. 

There  are  6  coke-making  establishments  in  Washington,  4  of  which 
manufactured  coke  in  1908,  while  2,  with  a  total  of  31  ovens,  were 
idle.  One  of  the  active  establishments  having  25  ovens  was  a  new 
construction  and  made  coke  for  the  first  time  m  1908.  Washington 
is  the  only  State  west  of  the  Rocky  Mountains  in  which  coking  coals 
occur.  The  industry  is  not  a  large  one  when  compared  with  the 
operations  in  some  oi  the  Eastern  States,  but  is  of  interest  as  showing 
the  availabiUty  of  smelter  and  blast-furnace  fuel  for  such  industries 
in  the  Pacific  coast  States.  All  of  the  coking  operations  at  present 
are  in  Pierce  County,  in  the  central  part  of  the  State,  but  recent  tests 
made  at  the  Geological  Survey  plant  at  Denver  established  the  colring 

Dualities  of  coal  from  the  northern  part  of  the  Roslyn  field  in  Kittitas 
ounty.  The  production  of  coke  m  Washington  in  1908  amoimted 
to  38,889  short  tons,  valued  at  $213,138,  compared  with  52,028  tons, 
valued  at  $293,019,  reported  in  1907.  The  average  price  per  ton 
declined  from  $5.63  in  1907  to  $5.48  in  1908.  All  ofthe  coal  used  in 
the  manufacture  of  coke  in  Washington  in  1908  was  washed  nm-of- 
mine. 

The  coke-making  industry  of  Washington  began  in  1884,  when  400 
tons  of  coke  were  produced.  The  record  since  that  time  has  been  as 
follows : 

Statistics  of  the  manufacture  of  coke  m  WoMn^ton,  1884-1908. 


Yield  of 

coal  in 

colce  (per 

cent). 


1884 
1890 
1906 
1904 
1905 
1906 
1907 
1906 


Estab- 
lish- 
ments. 

Ovens. 

GoAliued 
(short 
tons). 

Coke 

produced 

(short 

tons). 

Total 
value  of 
coke  at 

ovens. 

Value  of 

coke  at 

ovens, 

per  ton. 

BiiiiL 

Build- 
ing. 

1 
2 
2 
6 
5 
5 
5 
6 

0 

ao 

90 
256 
216 
216 
216 
231 

0 

80 
0 
0 
0 
0 
0 

50 

700 
0,120 
64,310 
76,993 
85,715 
76,896 
85,860 
68,069 

400 
6,837 
33,387 
46,432 
53,137 
45,642 
52,028 
38,889 

81,900 
46,606 
160,166 
207,357 
251,717 
226,977 
293,019 
213, 138 

84.76 
8.00 
4.80 
4.66 
4.74 
4.90 
5.63 
5.48 

57.6 
64.0 
61.5 
50.0 
62. 0 
60.4 
60.6 
57.1 


WEST  VIRGINIA. 

West  Virginia  ranks  second  among  the  States  in  the  quantity  of 
coke  produced,  though  when  the  value  of  the  product  is  considered 
Alabama  leads  West  Virginia.  In  1908  West  Virginia's  coke  product 
exceeded  that  of  Alabama's  by  274,457  tons,  while  the  value  of 
Alabama's  product  exceeded  that  of  West  Virginia  bv  $1,902,847. 
Although  there  is  no  question  that  the  quality  of  the  West  Virginia 
coke  is  fully  up  to  that  of  Alabama,  the  latter  possesses  the  advan- 
tage of  markets  close  at  hand  in  the  iron  manufacturing  industries 
of  the  State,  while  by  far  the  greater  part  of  West  Virginia's  output 
is  shipped  to  furnaces  outside  the  State's  borders.  The  effects  of 
these  conditions  are  shown  by  the  fact  that  while  West  Virginia's 
product  in  1908  was  worth  an  average  of  $2  per  ton,  that  of  the 
Alabama  product  averaged  $3.04. 

The  production  of  coke  in  West  Virginia  in  1908  amounted  to 
2,637,123  short  tons,  valued  at  $5,267,054,  against  4,112,896  short 
tons,  valued  at  $9,717,130,  in  1907.  The  decrease  in  1908  from 
1907  amounted  to  1,475,773  tons,  or  35.88  per  cent  in  quantity, 
and  to  $4,450,076,  or  45.8  per  cent  in  value.    The  average  price  per 
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ton  declined  from  $2.36  to  $2.  The  number  of  ovenfi  increased  from 
19,688  to  20,124,  although  there  was  a  decrease  of  4  in  the  number 
of  estabUsbmenta,  from  142  to  138.  lliree  of  the  abandoned  estab- 
lishments, with  a  total  of  104  ovens,  were  in  the  Upper  Monon^thel* 
district.  All  of  these  had  been  idle  for  a  number  of  years.  Of  the 
138  estabUshmenta  34,  with  a  total  of  2,605  ovens,  were  idle.  Of 
the  34  idle  establishments  18  were  in  the  Upper  Monungahela  dis- 
trict, 12  were  in  the  New  Kiver  district,  2  were  in  the  Kanawha 
district,  and  1  each  was  in  the  Fiat  Top  and  Upper  Potomac  districts. 
In  the  following  table  will  be  found  the  statistics  of  the  manufac- 
ture of  coke  in  West  Virginia  in  1880,  1890,  1900,  and  for  the  last 
five  years: 


Wat  Vvvifna,  18S0-190S. 

o™«. 

CMlond 
(■bst 

teat). 

Coka 

•(Sort 

orcQkBM 

Viloaot 
cnksmt 

TMdcr 

Ytmt. 

Jtot^ 

Bidlt. 

BoUd- 

"£.r 

£6 

38 

,S 

334 

l.XM 

1      n 
1,      « 

t.         33 

i   i 
I:    s 

2.01 
l.U 
1.B 
1.11 
2.x 
100 

aw 

9K 

7« 

I,3H 
3,2S3 

3«0 

a.  71! 

MS 

11 

ise 

1 

Ab  shown  in  the  following  table,  approximately  60  per  cent*  of  the 
coal  used  for  coke  making  in  West  Virginia  is  slack,  nearly  alt  of 
which  is  used  without  bein^  washed.  Of  the  4,127,730  tons  of 
coal  charged  into  the  ovens  m  1908,  3,901,093  tons  were  unwashed 
and  226,637  tons  were  washed.  Of  the  unwashed  1,694,470  tons 
were  run-of-mine  and  2,206,623  tons  were  slack. 

The  character  of  the  coal  used  in  the  manufacture  of  coke  in  Weet 
Virgmia  in  1890,  1900,  and  from  1904  to  1908,  is  shown  in  the  fol- 
lowing table: 


CharaeUr  of  eoal  uttd  ti 


1  Wut  Ftr^nva,  1890-1908,  in  Axt 


Yeu. 

SiMk. 

TotiL 

UDOUlMd. 

WadMd. 

DDWldMd. 

WiOed. 

3I4.B4T 

KA.m 

1.24T.B3t 
2|<XallS3 

!;S1S 

l.HO 

as 

3.m,B17 

1 

100 

PRODUCTION   BT  DI8TBI0TS. 


It  has  been  customary  in  the  preceding  reports  of  this  series  to 
consider  the  cuke  production  b^  the  districts  into  which  the  State 
has  been  divided.    These  distncta  are  known,  respectively,  aa  the 
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Upper  MonoDgahela,  the  Upper  Potomac,  the  Kanawha,  the  New 
River,  and  the  Flat  Top.  The  first  two  are  in  the  northern  part  of 
the  State  and  are  named  from  the  fact  that  they  are  drained  oy  the 
headwaters  of  Monongahela  and  Potomac  rivers.  The  other  three 
districts  are  in  the  southern  part  of  the  State.  The  New  River  dis- 
trict includes  the  ovens  along  the  line  of  the  Chesapeake  and  Ohio 
Railway  and  its  branches  from  Quinnimont  to  Hawks  Nest,  near 
whichpoint  the  coals  of  the  New  River  region  go  below  water  level. 
The  Kanawha  district  embraces  all  of  the  ovens  along  Kanawha 
River  and  its  tributaries  from  Mount  Carbon  to  the  western  limit  of 
the  coal  fields.  The  ovens  of  the  Gauley  Mountain  Coal  Company 
at  Ansted  are  included  in  the  New  River  district,  although  the 
Anstcd  coal  belongs  in  reality  to  the  Kanawha  coal  series  and  lies 
about  1,000  feet  above  the  New  River  coals.  The  Flat  Top  region 
is  drained  by  the  upper  portions  of  New,  Guyandotte,  and  Big 
Sandy  rivers,  and  includes  the  ovens  in  West  Virginia  which  belong 
to  the  Pocahontas  coal  field.  The  Flat  Top  district  is  by  far  the 
most  important  and  bears  the  same  relation  to  the  production  of 
West  Virginia  that  the  Connellsville  district  bears  to  that  of  Penn- 
svlvania.  Since  1900  the  statistics  of  production  of  the  Flat  Top 
district  have  included  the  new  operations  along  Tug  River  lying  west 
of  and  continuous  with  the  Flat  Top  district.  The  output  from  this 
district  averages  something  over  50  per  cent  of  the  total  coke  prod- 
uct of  the  State.  The  production  in  1908  decreased  in  every  dis- 
trict. 

The  statistics  of  the  production  of  West  Virginia  by  districts  in 
1907  and  1908  are  shown  in  the  following  table: 

Production  o/cohe  in  West  Virginia  in  1907  and  1908. 

lOOT. 


Estab- 
lish- 
iiMnts. 

Ovens. 

Coal  used 
(short 
tons). 

Coke 

produced 

(short 

tons). 

Total  value 

of  coke  at 

ovens. 

Value  of 

coke  at 

ovens, 

per  ton. 

yield  of 
coal  in 

coke  (per 
cent). 

District. 

Built. 

Build- 
ing. 

Fist  top* 

55 
12 
23 
40 

12 

11,613 
1,660 
1,957 

6  2,963 

1,475 

50 

202 

0 

107 

100 

3,436,902 
739,724 
428,123 

1,107,659 

824,387 

2,19^,064 
451,043 
248,346 
696,345 

522,098 

$4,893,772 

1,168,888 

696,335 

1,738,464 

1,219,671 

12.23 
2.59 
2.80 
2.40 

2.34 

63.8 

Ksnavna 

61.0 

New  River 

Uppsr  MonoDRabela. . 
Upper  PoUmiflc  and 
iVcutsVaUey 

58.0 
63.0 

63.3 

142 

19,688 

459 

6,536,795 

4,112,896      9,717,130 

2.36 

62.9 

1908. 


Flattops 

54 
12 
23 
37 

12 

11,936 
1,807 
1,873 

»3,on6 

1,500 

0 
0 
0 
0 

0 

2,627,775 
373,760 
348,366 
442,346 

335,493 

1,715,314 
222,205 
203,973 
279,541 

216,090 

13,438,228 
443,729 
521,518 
475,355 

388,224 

12.00 
2.00 
2.56 
1.70 

1.80 

65.3 

Kanavha 

59.5 

New  River. 

rpperMoDonKabela.. 
Upnr  Potomac  and 
Typrts  Valley..... 

58.6 
63.2 

64.4 

138 

20,124 

0 

4,127,730 

2,637,123 

5,267,054            2.00 

63.0 

■Indudes  Tug  River  district. 


^Includes  120  Semet-Solvay  ovens. 


Flat  Tap  district, — ^Until  the  close  of  1902  this  district  was,  next 
ta  the  Connellsville  district  of  Pennsylvania,  the  most  important 
coke-producing  region  of  the  United  States,  but  the  largely  increased 
production  of  the Xower  Connellsville  or  Klondike  district  of  Penn- 
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syivania  in  1902  placed  that  district  above  the  Flat  Top  as  a  coke 

?roducer.  Like  the  coal  of  the  Oonnellsyille  region,  that  of  the  Flat 
'op  district  of  West  Virginia  produces  a  coke  which  makes  an  ideal 
blast-furnace  fuel.  Chemically,  the  Flat  Top  coke  is  superior  to  that 
of  Oonnellsyille,  as  it  is  lower  in  mineral  content  or  ash,  and  it  is 
regarded  by  some  ironmasters  as  equal  in  physical  properties  to  the 
C)onnellsyille  coke. 

To  the  operations  of  the  Flat  Top  district  haye  been  added  those  of 
the  Tug  Riyer  district  immediately  west,  in  which  are  located  the 
oyens  of  the  United  States  Coal  and  Coke  Company.  The  combined 
production  of  the  Flat  Top  and  Tug  Riyer  districts  amounted  in 
1908  to  1,715,314  short  tons,  valued  at  $3,438,228,  against  2,193,064 
tons,  valued  at  $4,893,772  in  1907.  The  Flat  Top  district  should 
also  really  include  the  coal-mining  and  coke-makmg  operations  of 
Tazewell  County,  Va.,  and  if  the  Tazewell  County  production  be 
added,  the  total  output  of  coke  for  the  district  in  1908  amounted  to 
1,811,822  tons. 

The  Flat  Top  district  began  producing  in  1886.  The  output  of  the 
West  Virginia  portion  of  the  district  ror  1890,  and  for  that  of  the 
West  Virginia  Flat  Top  and  Tug  River  districts  in  1900,  and  from 
1904  to  1908,  has  been  as  follows: 

8t(Ui8tic8  of  the  manvfactwre  of  coke  in  the  Flat  Top  district  of  West  Virginia^  1886-1908. 


Year. 


1886 

1890 

1900a.... 

1904 

1905....^ 

1906 

1907 

1908 


Estab- 

Ifsh- 

mentBr 


2 
17 
38 
53 
M 
56 
65 
54 


Ovens. 


BtiUt. 


10 
1,584 
5,290 
10,023 
11,287 
11,872 
11,613 
11,936 


Build- 
ing. 


38 

252 

666 

684 

1,074 

200 

50 

0 


Coaluaed 
(short 
ions). 


1,075 
566,118 
1,852,274 
2,024,056 
3,162,820 
2,085,931 
3,436,902 
2,627,775 


Coke 

produced 

(short 

tons). 


658 
325,576 
1,206,838 
1,320,314 
2,042,123 
1,912,505 
2,193,064 
l,n5,314 


Total  value 

of  ooke  at 

ovens. 


$1,316 
571,230 
2,290.947 
1,928,871 
3,604,923 
4,000,086 
4,803,772 
3,438,228 


Value  of 

ooke  at 

ovens, 

per  ton. 


S2.00 
L75 
1.90 
1.46 
1.77 
2.09 
2.23 
2.00 


Yield  of 
coal  In 

colDe(per 
cent). 


61.2 
S7.5 
6L0 
«&2 
616 
64.1 
61.8 
65.3 


a  Includes  establishments  In  the  Tog  River  district  since  1900. 

New  River  district — ^This  district  includes  the  ovens  along  the 
Chesapeake  and  Ohio  Railway  and  New  River  from  Ouinnimont  on 
the  east  to  the  junction  of  New  and  Gauley  rivers  on  tne  west.  The 
ovens  at  Ansted,  on  Gauley  Mountain,  are  included  in  this  district, 
although  the  coal  belongs  of  right  to  the  Kanawha  coal  series.  The 
coals  of  the  New  River  district  are  for  the  most  part  high-grade  coking 
coals,  and  the  coke  is  a  good  blast-furnace  fuel.  It  is  also  a  high- 
erade  steaming  coal,  neany  smokeless  in  character,  and  the  demand 
for  it  as  a  steam  coal  is  probably  responsible  for  the  somewhat  back- 
ward tendency  shown  by  the  coke  production  during  the  last  few 
years.  The  number  of  ovens  in  the  district  has  decreased  each  year 
since  1903,  and  although  the  number  of  establishments  in  1908  was 
the  same  as  in  1907,  tne  number  of  ovens  decreased  from  1,957  to 
1.873.  There  were  no  new  ovens  under  construction  at  the  close  of 
tne  year.  The  production  of  the  district  decreased  from  248,346 
short  tons,  valued  at  $696,335,  in  1907  to  203,973  tons,  valued  at 
$521,518,  in  1908.  The  average  price  per  ton  declined  from  $2.80  to 
$2.56. 
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The  statistics  of  the  manufacture  of  coke  in  the  New  Rirer  dis- 
trict in  1880,  1890,  1900,  and  for  the  last  five  years,  have  been  as 
follows: 

Suaiitict  of  the  mantrfaeture  of  coke  in  the  New  River  district.  West  Virginia,  1880-1908, 


Estab- 
lish- 
xnentB. 

Ovens. 

Coal  used 
(short 
tons). 

Ck)ke 

produced 

(short 

tons). 

Total  value 

of  coke  at 

ovens. 

Value  of 
coke  at 
ovens, 

per  ton. 

Yield  of 
coal  In 

coke  (per 
cent). 

Yew. 

Built. 

Bufld- 
fng. 

IfflD 

0 
12 
27 
20 
26 
26 
23 
23 

468 

773 
1,722 
2,166 
2,130 
2,030 
1,067 
1,873 

40 
4 
560 
18 
0 
0 
0 
0 

150,032 
276,458 
568,856 
387,266 
614,850 
304,365 
428,123 
348,366 

08,427 
174,205 
341,627 
233,014 
301,626 
240,474 
248,346 
203,073 

0230,077 
377,847 
750,637 
430,521 
622,815 
658,729 
096,335 
521,518 

12.14 
2.17 
2.20 
1.80 
2.06 
2.74 
2.80 
2.56 

62.0 

IflOO 

63.0 

IMO 

60.0 

1904 

GO.  2 

1906 

58.6 

1906 

60.0 

1907 

58.0 

1908 

58.6 

Kariawha  district — ^The  Kanawha  district  includes  all  of  the  ovens 
along  the  banks  of  Kanawha  River  from  its  formation  by  the  junc- 
tion of  New  and  Gauley  rivers  to  the  western  limits  of  the  coal  nelds. 
It  also  includes  the  recent  developments  on  the  Virginian  (Deep- 
water-Tidewater)  Railway  along  lower  Loup  Creek,  and  the  inclu- 
sion of  this  latter  factor  is  responsible  for  the  marked  increases  in 
Sroduction  in  1905,  1906,  and  1907.  In  general  sympathv  with  the 
ecreasin^  production  in  1908,  the  output  of  the  Kanawna  district 
declined  from  451,043  short  tons  in  1907  to  222,205  short  tons  in 
1908.  The  value  of  the  product  decreased  in  much  larger  propor- 
tion, from  $1,168,888  in  1907  to  $443,729  in  1908.  The  average 
price  per  ton  aecUned  from  $2.59  to  $2.  Of  the  12  establishments  in 
the  district,  2,  with  a  total  gf  200  ovens,  were  idle  throughout  the  year. 
The  following  table  ^ves  the  statistics  of  the  manufacture  of  coke  in 
the  Kanawha  district  m  1880,  1890,  1900,  and  for  the  last  five  years: 

of  ih€  wuxM/facture  of  coke  in  the  Kanawha  district.  West  Virginia^  1880-1908, 


Estab- 

liab- 

xnentB. 

Ovens. 

Coal  uaed 
(short 
tons). 

Coke 

produced 
(short 
tons). 

Total  value 

of  coke  at 

oveas. 

Value  of 

ooke  at 

ovens, 

per  ton. 

Yielded 
coal  In 

coke (per 
cent). 

Ymr. 

Buflt. 

BuUd- 
Ing. 

1880 

4 

0 
11 
14 
14 
12 
12 
12 

48 
474 
847 
1,112 
1.617 
1,605 
1,660 
1,807 

0 

0 

80 

600 

0 

60 

202 

0 

6,780 
182,340 
201,277 
162,517 
415,808 
582,260 
730,724 
373,750 

4,300 
104,076 
165,330 
02,014 
240,251 
358,003 
451,043 
222,205 

10,800 
106,583 
412,636 
142,868 
504,734 
860,514 
1,166,888 
443,720 

02.30 

1.80 
2.50 
1.56 
2.03 
2.40 
2.50 
2.00 

63.3 

1890 

57.0 

1000 

5&7 

1004 

60.3 

1906 

6ao 

1006 

61.6 

1007 

61.0 

1000 

50.5 

Upper  M(mongdhela  district —This  district  embraces  coke  ovens 
in  the  cotmties  of  Harrison,  Marion,  Monongalia,  Preston,  and  Taylor, 
and  derives  its  name  from  the  fact  that  the  region  is  drained  by  the 
headwaters  of  Monon^ahela  River.  It  includes  the  well-known  min- 
ing r^ons  in  the  vicmity  of  Clarksburg  and  Fairmont,  which  are 
among  the  most  important  in  the  State,  and  also  120  Semet-Solvay 
ovens  at  Benwood,  near  Wheeling. 

So  far  as  the  number  of  ovens  and  the  total  production  in  the 
district  is  concerned,  the  Upper  Monongahela  ranks  next  to  the  Flat 
Top  in  West  Virginia,  but  in  the  proportion  of  idle  establishments 
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and  idle  ovens  it  ranks  first.  ^  Of  the  37  establishments,  18  were  idle, 
and  of  3,008  ovens,  984  were  idle.  The  production  in  1908  amounted 
to  279,541  short  tons,  valued  at  $475,355,  against  698,345  short  tons, 
valued  at  $1,738,464,  in  1907.  The  average  price  per  ton  declined 
from  $2.49  to  $1.70. 

The  statistics  of  coke  production  in  the  Upper  Monongahela  district 
in  1880, 1890, 1900,  and  from  1904  to  1908,  are  shown  in  the  following 
table: 

Stalistica  of  the  manufacture  of  coke  in  the  Upper  Monongahela  district,  West  Virginia^ 

1880-1908. 


Year. 


1880. 
1890. 
1900. 
1904. 
1905. 
1906. 
1907. 
1906. 


Estab- 
lish- 
ments. 

Ovens. 

Coal  used 
(short 
tons). 

Coke 

produced 

(short 

tons). 

Total  value 

of  coke  at 

ovens. 

Value  of 
coke  at 
ovens, 

per  ton. 

Built. 

Build- 
ing. 

8 
18 
24 
37 
39 
37 
40 
37 

145 
1,051 
1,563 
2,348 
2,861 
2.873 
2,983 
a3,008 

0 
50 

0 

17 

90 

50 

107 

0 

64,937 
276,367 
584,265 
478,513 
576,201 
1,028,258 
1,107,650 
442,346 

36,028 
167,450 
355,861 
328,820 
389,213 
650,427 
698,345 
279,541 

168,930 
260,574 
817,340 
749,305 
965.402 
1,412,215 
1,738,464 
475,355 

tl.91 
1.56 
2.30 
2.28 
2.46 
2.14 
2.40 
1.70 

Yield  of 
ooalln 

coke  (per 
cent}. 


5S.0 
60.0 
60.9 
68.7 
67.5 
64.1 
63.0 
«3.2 


a  Includes  120  Semet-Solvay  ovens  at  Wheeling. 

U;pper  Potomac  and  Tygaria  Valley  district — The  Upper  Potomac 
district  includes  the  ovens  along  the  fine  of  the  West  Vurginia  Central 
and  Pittsburg  Railroad,  in  the  region  drained  by  the  upper  waters 
of  Potomac  River.  The  statistics  since  1902  include  also  the 
operations  of  some  new  ovens  in  Tjrgarts  Valley,  which  is  just  below 
the  Ohio-Potomac  divide,  but  practically  continuous  with  the  Upper 
Potomac  district.  The  number  of  estaotishments  in  this  district  in 
1908  was  12,  the  same  as  in  1907.  There  was  an  increase  of  25  in 
the  number  of  ovens,  from  1,475  to  1,500.  The  production  decreased 
306,008  short  tons,  or  58.61  per  cent,  from  522,098  short  tons  in  1907 
to  216,090  tons  in  1908,  the  production  in  the  latter  year  being  the 
smallest  since  1900.  The  value  declined  $831,447,  or  68.17  per  cent, 
from  $1,219,671  to  $388,224,  and  the  average  price  declined  from 
$2.34  to  $1.80.  Of  the  12  establishments  in  the  district  1  was  idle 
throughout  the  year. 

The  statistics  of  the  manufacture  of  coke  in  the  Upper  Potomac 
and  Tygarts  Valley  district  m  1887,  1890,  1900,  and  from  1904  to 
1908,  are  shown  in  the  following  table: 

Statistics  of  the  Tnanu/acture  of  coke  in  the  Upper  Potomac  and  Tygarts  Valley 

West  Virginia,  1887-1908. 


Year. 


1887 
1890 
1900 
1904 
1905 
1906 
1907 
1908 


Estab- 
lish- 
ments. 


1 

2 

6 

7 

9 

11 

12 

12 


Ovens. 


BuUt. 


20 
178 
827 
1,290 
1,295 
1,325 
1,475 
1,500 


BuOd. 
ing. 


50 

28 

0 

0 

50 

53 

100 

0 


Coalused  , 

fshort     I 
tons). 


3,565 
04,963 
472,168 
500,988 
660,016 
831.805 
824,387 
335,493 


I 


Coke 

produced 

(short 

Total  value 

of  coke  at 

ovens. 

Value  of 
coke  at 
ovens. 

tons). 

per  ton. 

2,211 

$4,422 

12.00 

61,971 

118,503 

1.91 

286,934 

475,073 

1.66 

308.924 

497,295 

1.61 

418,380 

850,331 

2.03 

542. 115 

1,260,512 

2.33 

522,098 

1,219,671 

2.34 

216,090 

388,224 

1.80 

Yield  of 
coal  la 
coke  (per 
It). 


62.0 
05.0 
00.8 
61.7 
03.4 
0S.1 
63.3 
614 


COKE. 


OTHER  STATES. 


283 


In  the  following  table  are  presented  the  statistics  of  coke  produc- 
tion in  those  States  in  which  in  1908  there  were  one  or  two  establish- 
ments in  operation.  In  1907  there  were  7  States  included,  viz, 
Maryland,  Massachusetts,  Michigan,  Minnesota,  New  Jersey,  New 
York,  and  Wisconsin.  The  statistics  for  1908  include  also  the  details 
of  production  in  Indiana,  Kentucky,  Montana,  and  Oklahoma, 
Indiana  being  returned  to  the  list  of  coke-producing  States  through 
the  operations  of  the  United  Fourth  Vein  Coal  Company  at  Black 
Creek.  Kentucky,  Montana,  and  Oklahoma  are  included  among 
the  other  States  in  1908  because  the  number  of  idle  establishments 
in  these  States  reduced  the  producing  plants  to  less  than  three. 
Notwithstanding  the  addition  of  4  States  to  the  statistics  contained 
in  this  table,  tne  combined  production  decreased  from  2,528,739 
short  tons,  valued  at  $10,302,269  in  1907,  to  286,092  short  tons, 
valued  at  $8,338,363,  in  1908.  Of  the  several  States  included  in 
this  statement,  6 — ^Maryland,  Michigan,  Minnesota,  New  Jersey, 
New  York,  and  Wisconsin — produced  coke  from  coal  mined  in 
other  States,  and  1— Massachusetts — obtained  its  chief  supply  of 
coal  from  Nova  Scotia,  with  smaller  quantities  from  West  Virgmia. 
All  of  the  ovens  in  Maryland,  Massachusetts,  Minnesota,  New  Jersey, 
New  Yorkj  and  Michigan  are  by-product  retort  ovens,  and  one  of  the 
two  establishments  in  Wisconsin  is  also  a  by-product  recovery  plant. 

The  statistics  of  production  in  the  States  having  less  than  three 
establishments  since  1900  are  shown  in  the  following  table: 

Statittia  of  coke  production  from  1900  to  1908  in  Stales  having  only  one  or  tivo  establish- 

ments. 


EsUb- 

lish- 

ments. 

Ovens. 

Coal  used 
(short 
tons). 

Coke 

produced 

(short 

tons). 

Total  value 

ofookeat 

ovens. 

Value  of 
coke  at 
ovens, 

per  ton. 

Yield  of 
coal  in 

Yev. 

BnUt. 

Build- 
ing. 

coke  (per 
cent). 

1900 

10 
11 
11 
17 
14 
12 
12 
11 
30 

832 

862 

806 

1,308 

1,753 

1,666 

1,052 

1,878 

'3,456 

504 

600 

742 

760 

658 

145 

0 

0 

»103 

708,205 
703,187 
852,077 
1,306,707 
2,046,340 
2,222,723 
2,861,834 
3,415,723 
3,155,100 

506,730 

564,101 

506,860 

032,428 

1,460,845 

1,660,857 

2,085,617 

2,528,730 

2,286,002 

81,454,020 
1,607,476 
2,063,804 
3,228,064 
4,830,621 
5.500,337 
7,474,880 

10,302,260 
8,338,363 

$2.87 
2.840 
3.446 
3.46 
3.286 
3.31 
3.58 
4.07 
3.65 

71.5 

1001 

•71.0 

1902 

70.2 

1903 

71.3 

1904 

71.8 

1906 

74.7 

1906 

72.0 

1907 

74.0 

1908 

72.5 

•Indndes  350  Semet-Solvay,  1,018  Unlted-Otto,  and  282  Rothber^  ovens, 
fr  Includes  50  United-Otto  ovens. 

The  large  proportion  of  by-product  coke  made  in  the  States  included 
in  this  statement  is  responsible  for  the  higher  value  of  the  product. 


GAS,  COKE,  TAB,  AND  AMMONIA. 


By  Edward  W.  Parker. 


INTRODTJCTION. 

In  the  report  on  the  manufacture  of  coke  the  discussion  is  limited 
to  the  prodluct  which  is  obtained  by  the  distillation  or  partial  com- 
bustion of  bituminous  coal  in  oYens  and  which  is  used  primarily  for 
blast-furnace,  foundry,  or  steel-works  fuel.  It  does  not  include  the 
coke  product  obtained  in  the  manufacture  of  illuminating  gas,  com- 
monly known  as  "gas-house  coke."  During  the  last  fifteen  years 
considerable  progress  has  been  made  in  the  manufacture  of  coKe  in 
retort  OTens,  with  the  recovery  of  by-products,  gas,  tar,  and  ammonia, 
and  the  output  of  such  establishments  is  included  in  the  annual 
statistics  of  coke  production.  The  future  development  of  this  branch 
of  the  industry  aepends  largely  upon  the  ability  on  the  part  of  the 
oDeratois  to  dispose  of  the  by-products  at  remunerative  prices. 
Tney  come  directly  into  competition  with  the  products  of  gas-house 
retorts,  and  the  situation  thus  created  has  developed  a  demand  for 
information  in  respect  to  the  total  quantities  produced  and  the 
values.  The  present  chapter  and  the  corresponding  ones  in  preced- 
ing volumes  have  been  prepared  in  response  to  inquiries  received  by 
the  Geolc^cal  Survey.  It  is  not  claimed  that  they  treat  directly  of 
mineral  resources,  but  they  do  embody  information  which  is  at  least 
collateral,  in  that  the  contents  pertain  to  the  economic  utilization  of 

Sroducts  of  the  mineral  industry.  The  previous  volumes  of  "  Mineral 
Resources  of  the  United  States  in  which  chapters  on  the  production 
of  coke,  gas,  tar,  and  ammonia  have  been  published  are  those  for 
1898,  1902,  1903,  1904.  1905,  and  1907.  The  reports  for  1905,  1907, 
and  1908  have  also  included  the  statistics  of  proauction  of  water  gas. 
which  were  not  considered  in  the  earlier  reports.  The  marked 
increase  in  the  production  of  water  gas  as  compared  with  that  of 
coal  gas  is  interesting.  In  1905,  477  water-gas  companies  reported 
a  production  of  77,412,025,000  cubic  feet;  in  1908,  552  companies 
reported  a  production  of  103,347,497,000  cubic  feet.  The  number  of 
coal-gas  companies  in  1905  was  529,  and  they  reported  a  production 
of  40,454,215,000  cubic  feet;  in  1908,  506  compames  reported  53,561,- 
813,000  cubic  feet.  Some  companies  produce  both  coal  gas  and  water 
gas;  others  have  changed  over  entirely  from  coal-gas  to  water-gas 
production. 
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PRODUCTION. 

The  total  quantity  of  artificial  gas  produced  in  the  United  States 
in  1908  amounted  to  156,909,310;000  cubic  feet,  valued  at  $133,571,- 
122.  This  total  includes  the  gas  manufactured  at  gas-house  retorts, 
at  water-gas  works,  and  the  surplus  ^as  produced  at  by-product 
recovery  coke  plants.  It  does  not  include  the  quantity  of  gas  lost 
or  unaccountea  for,  made  at  coal  and  water  gas  works,  nor  the  gas 
consumed  in  the  regeneration  of  retort  ovens.  In  1907  the  total 
production  of  all  kinds  of  artificial  gas  amounted  to  149,454,307,000 
cubic  feet,  valued  at  S126,635,416,  compared  with  which  the  produc- 
tion in  1908  showed  an  increase  of  7,455,003,000  cubic  feet  in  quantity 
and  of  $6,935,706  in  value.  The  associated  products  m  1908 
amounted  to  6.253,125  tons  of  coke,  valued  at  $21,507,045;  110,430,- 
663  gallons  or  tar,  including  9,168,834  gallons  of  water-gas  tar, 
valued  at  $2,766,700;  30,615,835  pounds  of  anhydrous  ammonia  (the 
ammonia  liquor  reported  being  reduced  to  its  equivalent  in  NH,), 
valued  at  $2,065,169;  and  44,093,437  pounds  of  ammonium  sulphate, 
valued  at  $1,322,807. 

The  total  quantity  of  coal  carbonized  at  coal-gas  works  and  in  by- 
product ovens  in  1908  was  9,252,978  short  tons,  of  which  5,699,058 
tons,  or  62  per  cent,  were  consumed  in  by-product  oven  plants,  and 
3,553,920  tons,  or  38  per  cent,  were  used  at  gas  works.  In  1907  the 
total  quantity  of  coal  carbonized  was  11,490,661  short  tons,  of  which 
7,460,587  short  tons,  or  65  per  cent,  were  consumed  at  by-product 
coke  works,  and  4,030,074  tons,  or  35  per  cent,  at  gas  worl^.  From 
this  it  can  be  seen  that  the  principal  decrease  in  1908  was  in  the 
quantity  of  coal  used  at  retort-oven  plants  and  was  due  to  the  pre- 
vailing business  depression,  which  materially  curtidled  the  demand 
for  coke,  the  primary  product  of  such  establishments.  Notwith- 
standing the  decrease  in  the  Quantity  of  coal  carbonized  in  the  ga»- 
house  retorts,  the  quantity  or  coal  gas  produced  and  sold  increased 
from  34,302^954,000  cubic  feet  in  1907  to  37,355,886,000  cubic  feet 
in  1908,  while  the  output  of  surplus  gas  at  by-product  coke  plants 
decreased  from  20,516,731,000  cubic  feet  in  1907  to  16,205,925,000 
cubic  feet  in  1908.  The  coke  produced  at  gas  works  decreased  from 
2,510,106  short  tons  in  1907  to  2,051,899  tons  in  1908,  and  by-product 
coke  decreased  from  5,583,038  short  tons  to  4,201,226  tons.  The 
quantity  of  water  gas  produced  and  sold  in  1908  amoimted  to 
103,347,497,000  cubic  feet,  valued  at  $96,343,221,  against  94.634,- 
620,000  cubic  feet,  valued  at  $90,173,112,  m  1907.  ^e  quantity  of 
gas  lost  or  wasted,  which  is  tabulated  in  these  reports  as  '^Gas  unac- 
counted for,"  amounted  in  1908  to  10,272,562,000  cubic  feet,  of 
which  3,382,856,000  cubic  feet  were  coal  gas  and  6,889,706,000  cubic 
feet  were  water  gas. 

The  total  quantity  and  value  of  the  gas,  coke,  tar,  and  ammonia 
liquor  (reduced  to  equivalent  in  NH,),  and  of  ammonium  sulphate 
produced  at  gas  works  and  in  by-product  ovens  in  1903,  1904,  1905, 
1907,  and  1908  are  shown  in  the  following  table: 
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ProdudsUm  oJqqm^  cole,  toTj  and  ammonia^  and  valtie  thereof^  at  gas  works  and  by-product 

cole  ovens  in  the  United  States,  1903-1905  and  1907-1908. 


OMSold 1,000  cubic  feet. 

Goke short  tons. 

Tit gaUoms. 

AmmoDia  (reduced  to  NHi) pounds. 

Ammonluni  sulphate do... 


1903. 


Quantity. 


31,049,462 
3,941,282 
62,964,393 
17.643,607 
12,400,032 


Value. 


S30,315,776 

13,634,095 

2,199,969 

1,291,732 

380,028 


1904. 


Quantity. 


34,814,991 
4,716,049 
09,498,085 
19,750,032 
28,225,210 


Value. 


132,090,998 

14,693,126 

2,114,^1 

1,487,196 

771,996 


Oasaold 1,000  cubic  feet. 

Coke short  tons. 

Tar gallons. 

Ammonia  (reduced  to  N  Hs) pounds. 

Ammonium  solpbate do. . . 


1905. 


Quantity. 


40,454,215 
5,751,378 
80.022,043 
22,455,857 
38,663,682 


Value. 


$32,937,456 

18,844,866 

2,176,944 

1,728,254 

997,452 


1907. 


Quantity. 


64,819,685 

8,093,144 

103,577,760 

37,560,858 

48,882,237 


Value. 


136,462,304 

30,332,644 

2,651,627 

2,601,057 

1,525,472 


1908. 


Quantity.  Value. 


Oasaold 1,000 cubic  feet. . 

Coke short  tons.. 

Tar * gallons.. 

Ammonia  (reduced  toNHt) pounds.. 

Ammonium  solpliate , do 


53,561,811 

6,253,125 

101,261,829 

30.615,835 

44,093,437 


$37,227,901 

21,507,046 

2,537,118 

2,066,169 

1,322,807 


In  the  earlier  reports  on  the  production  of  gas,  coke,  tar,  and 
ammonia,  the  statistics  were  limited  to  the  operations  of  coal-^as 
works  and  retort-oven  plants,  the  statistics  of  water-gas  works  being 
coiQpiled  for  the  first  time  in  1905.  There  are,  therefore,  no  years 
previous  to  1905  for  which  comparative  statistics  are  available. 

In  the  following  table  is  presented  a  statement  of  the  quantity  of 
eoal  carbonized  and  the  quantity  of  ^as,  coke,  and  tar  produced  at 
gas  works  and  in  by-product  ovens  in  1903,  1904,  1905,  1907,  an(l 
1908.  No  statistics  of  this  character  were  compUed  for  1906  and  no 
separation  Ity  sources  has  been  made  of  the  ammonia  produced  in 
any  of  the  years  for  which  statistics  have  been  compiled.  As  pre- 
viously stated,  in  giving  the  production  of  gas  in  by-product  ovens 
onlv  the  ''surplus  gas  is  considered;  that  is,  sas  which  is  over 
and  above  that  used  in  the  process  and  which  is  eitner  sold  or  used  for 
other  purposes  than  heating  the  ovens.  As  a  usual  thing  the  ^ases 
which  come  off  in  the  earlier  stages  of  the  process,  and  whicn  are  ncher 
ID  illuminantsy  are  sold ;  the  leaner  gases  are  used  for  heating  the  ovens. 
The  quantity  of  gas  sold  at  gas  works  per  ton  of  coal  carbonized,  in 
1908.  was  10,511  cubic  feet,  as  compared  with  2,844  cubic  feet  of 
SQTplua  eas  from  retort  ovens.  In  1907  the  gas  works  produced 
8,512  cubic  feet  of  gas  per  ton  of  coal  and  the  retort  ovens  2,750 
cubic  feet  of  surplus  gas  per  ton  of  coal. 
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Coal  oonaumed  and  gas^  eohe,  and  tar  produced  at  coal-gas  vxurks  and  m  b^produd  eobe 

ovens  in  the  United  StaUs^  190$-1908, 


10O3. 


Kind  of  product 


Coal  ooked short  toos . . 

Coal  gas  produced  and  sold 1,000  cubic  feet. . 

Coke  produced  and  sold short  tons.. 

Tar  produced  and  sold gallons.. 


Oas  works. 


3,238,065 


2,058,886 


By-product  coke 
plants. 


2,605,453 
'i,'882,'394' 


Total 


ft,M3,5S8 
33,488,431 

3,941,288 
03,864,883 


1904. 

Coal  ooked short  tons, . 

3,485,206 
80,109.449 

2,107,820 
41,726,970 

3,572,949 

4,705,542 

2,608,229 

27,771,115 

7,058,157 

Coal  gas  produced  and  sold l,O0OK;ubic  feet. . 

Coke  produced  and  sold •. . .  .short  tons. . 

34,814,981 
4,716,049 

Tar  produced  and  sold gallons . . 

69,496,065 

10O5. 

Coal  coked short  tons. . 

3,558,831 
30,722,279 

2,289,030 
43,642,189 

4,628,981 

9,731.936 

3,462,348 

86,879,854 

6.187.812 

Coal  gas  produced  and  sold 1,000  cubic  feet. . 

Coke  produced  and  sold short  tons. . 

40,454,215 
5, 751. 378 

Tar  produced  and  sold gallons . . 

60,022,048 

lOOT. 

Coal  coked short  tons. . 

4,030,074 
34,302,964 

2,510,106 
49,561,966 

7,460,567 
20,516,731 

5,583,038 
53,995,796 

11.480,661 

Coal  gas  produced  and  sold 1,000  cubic  feet. . 

Coke  produced  and  sold short  tons. . 

54,819.685 
8.083.144 

Tar  produced  and  sold gallons.. 

103.577,780 

190S. 

Coal  coked short  tons. . 

3,553,920 
37,355,886 

2,051,899 
58,541,220 

5,609,058 
16,205,925 

4,201.226 
42.720,609 

9.252.978 

Coal  gas  produced  and  sold 1,000  cubic  feet. . 

53,561,8U 
6,793.125 

Tar  produced  and  sold gallons. 

101,261.628 

The  eflFect  of  the  increasing  proportion  of  gas  from  by-product 
works  is  shown  by  the  fact  that  although  the  production  of  gas 
increased  something  oyer  20,000,000,000  cubic  feet,  or  57  per  cent, 
from  1904  to  1907,  the  value  increased  only  S4,37 1,306,  or  about  14 
per  cent,  while  the  quantity  of  coke  produced  increased  from 
4,716,049  to  8,093,144  short  tons,  a  gain  of  3,377,095  short  tons. 
or  72  per  cent,  and  the  value  of  the  coke  production  increased 
$15,639,518,  or  106  per  cent,  the  much  lower  price  at  which  coke- 
oven  gas  is  sold  and  the  much  higher  quality  of  the  by-product  coke 
being  responsible  for  these  differences.  Similarly,  the  value  of  the 
gas  produced  in  1908  increased  while  the  quantity  decreased,  and 
the  proportionately  larger  decrease  in  value  than  in  quantity  of  the 
coke  product  was  due  to  the  larger  falling  off  in  the  operations 
of  the  by-product  ovens  in  that  year.  The  average  price  for  by- 
product coke  in  1908  was  $3.44  per  ton,  against  $3.86  per  ton  m 
1907.  The  average  price  for  gas-house  coke  was  $3.43  per  ton  in 
1908  and  $3.45  in  1907.  The  gas  produced  at  by-product  ovens  is, 
however,  sold  at  much  lower  rates  than  that  from  gas  works,  some 
of  it  as  low  as  9  or  10  cents  per  thousand  cubic  feet,  and  the  lai^ger 
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Sroportion  of  this  product  is  chiefly  responsible  for  the  apparent 
ecrease  in  the  price  of  gas  in  1907  as  compared  with  1905^  and  for 
the  apparent  increase  in  the  price  in  1908  as  compared  with  1907. 
The  average  price  for  all  coal  gas  sold  shows  an  advance  from  67 
cents  in  1907  to  70  cents  in  1908. 

PRODUCTION  OF  COAL  GAS. 

Returns  to  the  Geological  Survey  covering  the  production  of  coal 
gas  were  received  from  506  coal-gas  and  by-product  coke  works  in 
1908,  and  51&  companies  reported  in  1907.  The  506  companies 
operating  in  1908  reported  a  total  production  of  56,944;669,000  cubic 
feet  of  gas,  of  which  3,382,856,000  cubic  feet  were  lost  through  leak- 
age, fire^  or  otherwise,  and  reported  as  "unaccounted  for."  The  net 
production  sold,  therefore,  was  53,561,813,000  cubic  feet,  which  was 
valued  at  $37,227,901,  or  an  average  of  70  cents  per  thousand  cubic 
feet.  In  1907  the  quantity  of  gas  sold  was  54,819,687,000  cubic 
feet,  valued  at  $36,462,304,  an  average  of  67  cents  per  thousand  feet. 
Compared  with  1907,  the  net  production  in  1908  shows  a  decrease 
of  1,257,874,000  cubic  feet,  with  a  gain  in  value  amounting  to 
$765,597.  As  alreadv  explained,  the  comparative  increase  in  value 
was  due  to  the  smaller  proportion  of  by-product  oven  gas  made  in 
1908. 

13250— M  R 1908,  FT  2 19 
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In  the  preceding  tables  showing  the  production  of  coal  gas,  by 
States,  an  approximate  separation  is  maae  of  the  gas  sold  for  illum- 
inating and  lor  fuel  purposes.  It  is  impossible  to  secure  an  exact 
separation  of  the  fuel  and  the  illuminating  gas,  for  although  in  many 
cases,  in  order  to  encourage  the  use  of  gas  for  cooking  purposes, 
additional  meters  are  instcQled  and  a  lower  price  charged  for  such 
gas,  there  are  just  as  many  cases  where  the  gas  for  both  lighting  and 
cooking  purposes  passes  through  the  same  meter  and  only  rou^h 
estimates  of  the  quantities  used  for  the  two  purposes  are  obtainable. 
When  the  gas  for  cooking  is  passed  through  separate  meters  a  lower 
price  is  charged  therefor,  although  it  is  supplied  from  the  same  mains 
as  the  illummating  gas  burned  in  the  same  houses.  When  gas  is 
used  in  large  quantities  for  power  purposes  separate  meters  are  gen- 
erally used,  and  this  factor  is  more  accurately  determinable,  but  the 
quantities  of  gas  which  are  being  used  for  household  purposes  other 
tnan  lighting  and  which  are  passed  through  the  same  meters  are 
increasing  rapidly  every  year,  so  that  it  is  becoming  more  and  more 
difficult  to  make  exact  separations. 

According  to  the  best  mformation  obtainable,  the  quantity  of  coal 
gas  sold  for  illuminating  purposes  in  1008  was  32,485,571,000  cubic 
feet^  valued  at  $23,599,930,  an  average  of  73  cents  per  thousand 
cubic  feet,  while  that  sold  for  fuel  purposes  was  21,076,242.000 
cubic  feet,  valued  at  $13,627,971,  or  65  cents  per  thousand  cubic  reet. 
In  1907  the  quantity  of  gas  sold  for  illuminating  purposes  was 
30,156,774,000  cubic  feet,  valued  at  $23,119,423,  or  77  cents  per  thou- 
sand cubic  feet,  and  the  gas  sold  for  fuel  purposes  was  24,662,913,000 
cubic  feet,  valued  at  $13,342,881,  or  54  cents  per  thousand.  The 
higher  price  for  the  fuel  gas  in  1908  as  compared  with  1907  was  due 
to  the  smaller  proportion  of  coke-oven  gas  included  in  this  item. 
In  the  report  for  1907  it  was  shown  that  Pennsylvania  had  super- 
seded New  York  in  first  place  as  a  producer  of  bituminous-coal  gas, 
this  having  been  due  to  the  operation  of  the  bv-product  ovens  at 
Steel  ton  and  Lebanon.  In  1908.  however.  New  York  again  assumed 
first  place,  owing  to  the  marked  decrease  in  the  production  of  by- 
product coke  in  Pennsylvania,  caused  bjr  the  depression  in  the  steel 
trade.  In  1907  Pennsylvania's  production  of  gas  for  fuel  purposes 
was  over  7,000,000,000  cubic  feet.  In  1908  it  was  slightly  less  than 
3,700,000,000  cubic  feet,  a  decrease  of  nearly  50  per  cent.  In  1908 
New  York  consumed  something  over  9,000,000,000  cubic  feet  of  coal 
gas,  Pennsylvania  a  little  over  6,000,000,000  cubic  feet,  and  Massa- 
chusetts, which  came  third,  a  little  less  than  5,900,000,000  cubic  feet. 
Michigan,  because  of  the  operation  of  the  by-product  ovens  at  Delrav 
and  Wyandotte,  comes  f oiuth,  with  Ohio  fix tn  and  Illinois  sixth,  ft 
will  be  observed  that  in  the  States  where  the  production  of  by-product 
ovens  is  an  important  factor  the  prices  are  much  lower  than  in  the 
States  where  tne  output  is  exclusively  from  coal-gas  works.  Com- 
petition with  natural  gas  also  controls  prices  to  some  extent.  The 
influence  of  the  gas  from  by-product  ovens  is  particularly  noticeable 
in  Alabama,  IkQiryland,  Massachusetts,  New  Jersey,  New  York, 
Pennsylvania,  and  Wisconsin. 

In  the  manufacture  and  transportation  of  gas  a  considerable  loss 
is  necessarily  entailed  through  leakage,  fire,  and  other  accidents,  and 
of  the  total  production  of  56,944,669,000  cubic  feet  in  1908,  3,382,- 
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856,000  cubic  feet,  or  5.9  per  cent,  were  reported  as  lost  or  iinac-^ 
counted  for.  In  1907  the  total  production  was  58,242,548,000  cubic 
feet,  of  which  3,422,861,000  cubic  feet,  or  5.9  per  cent,  were  unac- 
counted for.^  The  largest  percentages  of  loss  in  1908  were  shown  in 
the  production  of  Virginia  and  West  Virginia;  the  smallest  percent- 
ages of  loss  were  reported  in  New  Jersey,  Pennsylvania,  and  New 
lork. 

In  the  following  table  is  shown  the  total  quantity  of  gas  pro- 
duced in  each  State  and  Territory,  arranged  according  to  rank,  in 
1907  and  1908,  with  the  quantity  and  percentage  of  gas  sold  and 
lost  or  unaccounted  for.  A  part  of  the  latter  was  used  oy  the  com- 
pany producing  it  and  is  not  an  actual  loss. 

Sank  of  States  in  ooal-gaa  production  and  the  quantity  sold  and  UTiaccounted  for  in  1907 

and  1908,  by  States. 

1907. 


M 

a 
« 
PS 


1 
2 
3 
4 

6 
« 
7 
8 

10 

U 
12 
U 
14 
15 
1« 
17 
18 
» 

21 

n 

23 
24 
28 


SI 


34 


Stnto. 


PumsrlTUiia. 
NewYork.... 
ICiaachasetts. 

Ohk) 

Uteli^an. 

miDoii... 


Wisooosizi 

New  Jersey.. 


Total  pro- 
duction. 


Delaware,  District  of  Col  ombia,  and  Mary- 
land.  • I 

MiaKMifi I 

Indiana | 

Minnesota. ! 

Kentucky 

Colorado 

Connecticat 

Iowa 


ViDKinia. 

Oeoitia 

Wert  Viis^nia. 

Rhode  Island 

Wtshlngtoa 

North  (^rolina  and  South  Carolina. 

Texas 

New  Hampshire  and  Vermont 


Idaho,  Montana,  North  Dakota,  South 

Dakota,  and  Wyoming 

Kansas  and  Kebrsska 

Nevada,  New  Mexico,  and  Utah 

Oklahoma^ , 

Florida,  LoofsiaDa,  and  Mississippi , 


Calliorala  and  Oregon. 


1,000  cu.ft. 
9,461,629 
8,267,143 
6,880,445 
6,232,129 
4,421,707 
3,732,366 
3,060,700 
2.168,061 
1,963,606 

1,740,573 

1,736,649 

1,256,572 

1,215,976 

900,932 

738,556 

679,104 

674,139 

621,242 

600,439 

588,246 

560,796 

548,868 
275,520 
251,233 
205,489 
205,096 

193,141 

138,017 

116,395 

105,633 

89,257 

53,017 

15,998 


Oas  sold. 


Quantity. 


UOOO  cu.ft. 
9,297,015 
7,741,443 
5,681,114 
4,520,575 
4,143,703 
3,512,852 
2,807,256 
2,132,581 
1,921,972 

1,688,622 
1,587,606 
1,157,626 
1,165,113 
801,207 
644,842 
638,554 
624,817 
519,995 
568,522 
493,779 
560,796 
530,362 
515,368 
233,553 
221,167 
189,389 
185,616 

178,684 
120,975 
89,923 
99,315 
83,326 
47,606 
15,413 


Percent- 
age. 


58,242,548  I  54,819,687 


98.4 
93.6 
96.6 
86.4 
93.7 
94.1 
95.0 
9&4 
97.9 

97.0 
91.4 
92.1 
95.8 
88.9 
87.3 
94.0 
92.7 
8a7 
94.7 
83.9 
100.0 
95.6 
93.9 
84.8 
88.0 
92.2 
90.5 

92.5 
87.7 
77.3 
94.0 
93.3 
80.8 
96.3 


Gas  unaccounted  for. 


Quantity. 


J/)00  cu.ft. 
154,514 
525,700 
199,331 
711,554 
278,004 
219,504 
153,444 
35,470 
41,634 

51,961 
149,043 
98,946 
50,863 
99,725 
93,714 
40,550 
49,322 
101,247 
31,917 
94,467 


24,633 
33,500 
41,967 
30,066 
16,100 
19,479 

14,457 

17,042 

26,472 

6,318 

5,931 

6,411 

585 


Percent^ 
age. 


1.6 
6.4 
3.4 
13.6 
6.3 
5.9 
5.0 
1.6 
2.1 

3.0 
8.6 
7.9 
4.2 

11.1 

12.7 
6.0 
7.3 

16.3 
5.3 

16.1 


4.4 

6.1 

15.2 

12.0 

7.8 

9.5 

7.5 
12.3 
22.7 

6.0 

6.7 
10.2 

3.7 


94.1       3,422,861  > 
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1 
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S 
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»8 

8S3 
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SS3 
Stt 
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■a 

Nortli  CuDltns  and  Soutti  CutdlUB. 

■a 

NewMeilm,  OH8homa,BndDtah 

■a 

IdaHo,  Moutiuu.  North  Dakota,  fiauth 

90 

M 

Florida.  Louisiana,  and  MlsHaUppl 

M,Mi,6ee 

ai.i,!u 

Ml 

3,lW,gS6 
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Up  to  the  close  of  1907  the  quantity  of  coal  gas  used  for  fuel  pur- 
poses had  shown  a  considerably  more  rapid  increase  than  the  gas 
used  for  illuminating  purposes.  Part  of  this  more  rapid  gain  in  fi^l- 
gas  production  was  due  to  the  increasing  output  from  by-product 
retort  coke  ovens,  and  part  to  the  increasing  popularity  of  gas  for 
cooking  and  heating  purposes.  In  I90S  a  notable  decrease  is  shown 
in  the  proportion  of  fuel  gas  consumed.  This  is  attributable  to 
nothing  more  nor  less  than  the  business  depression  which  put  at 
least  one  important  bank  of  retort  ovens  entirely  out  of  commission 
and  reduced  materially  the  production  at  most  of  the  other  plants. 
The  output  of  gas  from  by-product  retort  ovens  decreased  over 
4,300,000,000  cubic  feet.  The  total  quantity  of  g*s  sold  for  fuel 
purposes  decreased  about  3,600,000,000  cubic  feet  m  1908  as  com- 

Rared  with  1907,  and  the  proportion  of  the  total  product  used  for 
lel  purm)ses  decreased  from  45  per  cent  in  1907  to  39.3  per  cent  in 
1908.  The  quantity  of  coal  gas  sold  for  illuminating  purposes 
increased  from  a  little  over  30,000,000,000  cubic  feet  to  nearly 
32,600,000,000,  and  the  proportion  of  illuminating  gas  to  the  total 
increased  from  55  to  G0.7  per  cent.  As  compared  with  1902, 
however,  the  proportion  of  gas  u-sed  for  fuel  piuposes  shows  an 
increase  of  practically  100  per  cent  in  1908.     In  1902  the  proportion 
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of  gas  used  for  fuel  purposes  was  19.55  per  cent,  and  in  1908  it  was 
39.3  per  cent.  In  1902  the  total  quantity  of  ^as  reported  as  con- 
sumed for  fuel  purposes  was  5,678,000,000  cubic  feet,  and  in  1907, 
^en  the  maximum  quantity  was  reported,  it  was  24,663,000,000 
cubic  feet. 

The  f oUowing  table  shows  the  total  quantity  of  coal  gas  consumed 
in  1907  and  1908,  with  the  quantity  and  percentage  used  for  illmni- 
nating  and  for  fuel  purposes: 

Qtioniity  of  illuminating  and  fuel  coal  gas  sold  in  1907  and  1908  ^  by  States. 

1007. 


Bute. 


GtliteniA  ud  Oregon 

Golondo 

CoBPacticot 

DeUww^  District  of  Columbia,  and  Maryland, 

Florida,  Loaiaiana,  and  Mississippi 

Q«orgia 

IdalM),  Montana,  North  Dakota,  South  Dakota, 

and  Wyoming 

iiihmto  

Indiana 

Iowa 

Kansas  and  Nebraska 

Koita 
Maine 
If— i 

Mlrhigan 

Minnesota 

MISBQIiri 

Nerada,  New  Mexico,  and  Utah . . . 

New  Hampshire  and  Vermont 

Newleney 

NewYork. 

North  Carolina  and  South  Carolina 

Ohio 

Oklahoma 

Pttutsyl'vania. 

Bhode  Island 

TttUMBsee 

Tans 

Vhginla 

Wishincton 

West  Virginia 

Wiaoonsin 


Total  sales. 


l,000eujt. 

1,921.972 

47,606 

15,413 

644,842 

G38.654 

1,688,622 

83,326 

568,522 

178,684 

3,512.852 

1,157,626 

624,817 

120,975 

801,207 

185,616 

5,681,114 

4,143,703 

1,165,113 

l,587,60ti 

80,923 

189,389 

2,132,581 

7,741,443 

233,553 

4,520,575 

99,315 

9,297,015 

530,362 

493,779 

221, 167 

519,995 

515,368 

569,796 

2,897,256 


Illmninating. 


Quantity. 


Percent' 
age. 


J  ,000  eu.  ft. 

90,401 

22,192 

8,271 

232,259 

399,795 

1,671,013 

32,454 

241,573 

52,387 

2,284,500 

605,826 

326,427 

55,230 
321,301 

141,  on 

5,106,582 

2,468,898 

637,931 

710,869 

26,524 

140,870 

1,061.595 

4,950,945 
132,619 

2,795,736 
20,419 

2,256,484 
306,737 
342,602 
53,281 
372,355 
233,455 
109,765 

1,853,717 


54,819,687  i  30,156,774 


4.7 
46l<} 
53.7 
36.0 
62.6 
99.0 
38.9 
42.5 

29.3 
65.0 

eai 

52.2 
45.7 
40.1 
76.3 
89.9 
59.6 
54.8 
44.8 
29.5 
74.4 
49.8 
64.0 
5&8 
61.8 
20.6 
24.3 
57.8 
60.4 
24.1 
71.6 
45.3 
19.3 
64.0 


55.0 


Fuel. 


Quantity. 


1,000  eu.  ft. 

1,831,571 

25,414 

7,142 

412,583 

238,759 

17,609 

50,872 

326,949 

126,297 

1,228,262 
461,800 
298,390 
65,745 
479,906 
43,945 
574,532 

1,674,805 

527,182 

876,737 

63,399 

48,519 

1,070,986 

2,790,498 
100,934 

1,724.839 
78.896 

7,040,531 
223,625 
151,177 
167,886 
147,640 
281,913 
460,031 

1,043,539 


24,662,913 


Percent" 
age. 


0&3 
53.4 
46.3 
64.0 
87.4 

6l!l 
57.5 

70.7 
35.0 
39.9 
47.8 
64.8 
59.9 
23.7 

lai 

40.4 
45.2 
55.2 
70.5 
25.6 
50.2 
36.0 
43.2 
8a2 
70.4 
75.7 
42.2 
30.6 
7&9 
28.4 
54.7 
80.7 
36.0 


45.0 


1008. 


CiUforcia  and  Oregon 

Golondo 

Oonnecticat 

Delawara,  District  of  Columbia,  and  Mary- 
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Uaho,  Montana,  North  Dakota,  South  Dakota, 

nfiSb^'--^ 

frnifaHiaJj;!!!;;;;!!!!';;!!"!!!!!!!!!!!!!!;!!! 

leva 

pnassandNebrwka 


2,016,820 

55,372 

12,776 

861,809 

710,786 

1,567,673 

91.549 

648,976 

199,157 
3.648,607 
1,298,573 
641,367 
114,953 
866,821 
202,773 


99,625 

22,583 

6,344 

200,402 

420,443 

1,484,474 

30,208 

309,311 

48,656 

2,399,196 

699,002 

278,676 

51,660 
819,415 
152,806 


4.9 

40.8 

49.7 

23.8 

69.2 

94.7 

83.0 

47.7 

24.4 

65.8 

63.8 

43.6 

44.9 

36.8 

7&4 

1,917,295 

82,789 

6,432 

661,407 

200,343 

83,199 

61,841 

339,665 

150,601 

1,249,411 

609,481 

862,601 

63,293 

647,  «)6 

49,877 


95.1 
59.2 
6a8 
76.7 
40.8 

6.3 
67.0 
62.8 

76.6 
342 
46.2 
66.6 
6&1 
68.2 
24.6 
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PRODUpTIOM  OP  OIL  AND  WATER  OAS. 

Since  the  manufacture  of  coke  in  retort  ovena  assumed,  in  1897,  an 
importance  sufficient  to  be  considered  an  independent  industry,  the 
problems  regarding  the  supply  of  and  the  demand  for  the  by-proaucta 
obtained  have  created  a  desu«  for  statistical  data  on  these  products  as 
produced  at  gas  houses^  and  as  no  other  bureau  of  the  Federal  Gov- 
ernment was  chalked  with  that  duty  at  that  time  the  Geological  Sur- 
vey undertook  the  preparation  of  the  special  report  on  the  production 
of  gas,  coke,  tar,  and  ammonia  in  189S,  and  since  1902  the  statistics 
have  been  collected  each  year  with  the  exception  of  1906.  Similarly 
the  statistics  of  coal-gas  production  have  created  a  desire  for  informa- 
tion as  to  the  production  of  oil  and  water  gas,  and  in  response  to  the 
numerous  requests  this  information  has  been  collected  for  the  reporta 
for  1905,  1907,  and  1908. 

It  is  interesting  to  note  that  although  the  production  of  coal  gas  in 
1908  was  less  than  in  1907  the  production  of  water  gas  diowed  a  dis- 
tinct increase.  In  fact,  oil  and  water  gas  production  has  developed 
with  marked  rapidity  m  recent  years,  ana  a  number  of  companies 
fonnerlv  producmg  coal  gas  have  changed  over  to  oil  or  water  gas, 
in  whole  or  in  part.  In  1907  there  were  516  coal-gas  companies 
which  reported  to  the  Geological  Survey,  and  in  1908  there  were 
506,  a  decrease  of  10,  and  in  1907  there  were  13  less  than  in  1905. 
The  number  of  oil  and  water  gas  companies  reporting  increased, 
however,  from  477  in  1905  to  520  in  1907  and  to  552  in  1908.    In  the 

tuantity  of  oil  and  water  gas  produced  there  was  an  increase  from 
2,959,229,000  cubic  feet  in  1905  to  102,139,875,000  in  1907,  and  to 
110,237,203,000  in  1908.  Of  the  total  production  of  oil  and  water 
gas  in  1908  approximately  7,000,000,000  cubic  feet  were  lost  or 
unaccounted  for,  leaving  103,347,497,000  cubic  feet  as  the  net  pro- 
duction sold.  This  was  nearly  double  the  quantity  of  coal  gas  sold  in 
1908.     It  is  also  to  be  noted  that  the  values  of  oil  and  water  gaa  are 
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higher  than  those  of  coal  ^as,  the  average  price  for  all  of  the  oil  and 
water  gas  sold  in  1908  bemg  93  cents,  against  70  cents  for  coal  gas. 
A  part  of  this  is  due  to  the  larger  proportion  of  oil  and  water  gas  sold 
for  illuminating  purposes  and  part  to  the  inclusion  in  the  coal  gas  of 
the  product  from  by-product  coke  ovens,  most  of  which  is  sold  for 
fuel  purposes,  white  the  proportion  sold  for  illuminating  purposes  is 
usually  turned  over  to  other  distributing  companies  at  a  much  lower 
price  than  that  at  which  it  reaches  the  consumer.  About  75  per  cent 
of  the  total  quantity  of  oil  and  water  gas  produced  in  1908  was  sold 
for  illuminating  purposes  and  25  per  cent  for  fuel  purposes. 

The  quantity  ana  value  of  oil  and  water  gas  produced  and  sold  in 
the  United  States  in  1907  and  1908,  by  States  and  Territories,  are 
shown  in  the  following  tables: 
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PRODUCTION  OP  COKB. 

The  total  quantity  of  coke  produced  in  the  United  States  at  hy- 
product  recovery  coke  ovens  and  at  gas  works,  in  1908,  was  6,253.125 
short  tons,  valued  at  $21,507,045,  against  8,093,144  ^ort  tons,  valued 
at  $30,332,644,  in  1907.  The  decrease  in  the  production  of  coke  was 
1,840,019  short  tons,  or  23  per  cent,  and  in  value  it  was  $8,825,599,  or 
29  per  cent.  The  greater  part  of  the  decrease  in  production  was  in 
the  output  from  by-product  ovens,  the  quantity  of  retort-oven  coke 
decreasmg  from  5,583,038  short  tons  in  1907  to  4,201,226  short  tons 
in  1908,  a  difference  of  1,381,812  short  tons.  The  Quantity  of  coke 
produced  at  gas-house  retorts  decreased  458,207  wort  tons,  from 
2,510,106  tons  in  1907  to  2,051,899  tons  in  1908.  The  larger  pro- 
portion of  decrease  shown  in  the  production  of  retort-oven  cokewas 
responsible  also  for  the  greater  percentage  of  decrease  in  the  total 
value  of  the  product,  by-product  coke  bemg  a  metalluigical  fuel  and 
commanding  in  1907  in  the  same  market  a  much  higher  price  than  the 
gas-house  product.  The  business  depression  in  1908  brought  the 
price  of  retort-oven  coke  to  within  1  cent  of  that  of  gas-house  coke. 

The  average  price  for  gas-house  and  retort-oven  coke  declined 
from  $3.75  in  1907  to  $3.44  in  1908.  The  total  value  of  the  4,201,226 
short  tons  of  by-product  coke  included  in  the  total  production  of  1908 
was  $14,465,429,  an  average  of  $3.44  per  ton,  and  the  value  of  the 
2,051,899  short  tons  of  gas-liouse  coke  was  $7,041,616,  an  average  of 
$3.43  per  ton.  In  1907  tne  average  price  of  retort-oven  coke  was  $3.86 
per  ton,  and  that  of  gas-house  coke  $3.45  per  ton. 

The  total  quantity  of  coal  carbonized  or  coked  at  gas  works  and  in 
by-product  ovens  in  1908  was  9,252,978  short  tons,  of  which  5,699,058 
tons  were  coked  in  by-product  ovens  and  3,553,920  tons  were  used  at 
gas  works.  ^  In  1907  the  total  quantity  of  coal  carbonized  at  ^as 
works  and  in  by-product  ovens  was  11,490,661  short  tons,  of  which 
7,460,587  tons  were  coked  in  retort  ovens  and  4,030,074  tons  were 
consumed  at  gas  works.  The  smaller  proportionate  quantity  of  coal 
used  in  retort  ovens  in  1908  is  exhibitea  in  the  decrease  in  the  yield  of 
coal  in  coke,  the  yield  in  1907  being  70.7  per  cent  and  in  1908,  63.9 
per  cent.  The  number  of  companies  reporting  a  production  or  coke 
m  1908  was  14  less  than  in  1907,  the  number  m  the  two  years  being, 
respectively,  481  and  467. 

Manv  gas  companies  are  engaged  also  in  the  electric-light  business, 
and  coke  produced  at  the  gas  works,  as  well  as  a  considenible  quantity 
of  tar,  is  used  for  firing  in  the  electric-light  plants.  Other  coal^as 
producers  are  also  producers  of  water  gas,  ana  the  coke  from  the  coal 
Denches  is  used  for  firing  the  water-gas  plant.  Some  coke  is  also  used 
in  the  carbonization  of  coal  at  some  of  the  gas  works.  This  is  to  be 
noted  in  the  cases  where  the  companies  did  not  report  any  coke  pro- 
duced.   The  total  production  as  given  is  for  the  coKe  sold. 

The  following  table  gives  the  production  of  coke  at  gas  works  and  in 
retort  ovens,  by  States,  arranged  according  to  their  rank  in  producing 
importance,  in  1907  and  1908: 
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Rank  of  States  in  production  of  coke  in  gas  works  and  hy-prodvct  ovens  in  1907  and  1908, 

leOT'. 


Rank. 


State. 


1 
2 
3 
4 

b 
6 
7 
8 
0 

10 
II 
12 
13 
14 
15 
16 
17 
IS 
19 
20 
21 
22 
23 
24 
2S 
3B 
27 

28 
» 
30 
31 
33 
33 


PennsylTanla 

New  York 

Massachusetts 

\\  isooosiu 

Ohio 

Michigan 

minois 

Alabama. 

Delaware,    District   of  Coltunbia,   and 

Maryland 

New  Jersey 

Virginia  and  West  Virginia. 

Minnesota. 

Missouri 

In.-iiftna 

Kentucky 

Colorado 

Rhode  Island 

Connecticut 

Georgia 

Tennessee 

Iowa 

^t'ashington 

North  Carolina  and  South  Carolina. 

New  Hampshire  and  Vermont 

Texas 

Mahie 

Idaho,  Montana,  North  Dakota,  South 

Dakota,  and  Wyominc 

Flmlda,  Louisiana,  and  Mississippi 

Nevada,  New  Mexico,  and  Utah 

Kansas  and  Nebraska 

Arkansas 

Oklalioma 

Oregon. 


Num- 
ber of 
estab- 
lish- 
ments. 


27 
47 
42 
21 
30 
46 
41 
10 

8 

14 

15 

9 

14 

28 

11 

7 

3 

7 

8 

6 

17 

0 

6 

6 

6 

7 

9 
8 
4 
5 
3 
4 
3 


48L 


Quantity. 


Short  tont. 
2,165,066 
978,057 
698,049 
534,040 
529,650 
527,276 
521,396 
486,603 

364,477 

307,844 

202,805 

135,967 

114,748 

84,181 

65,067 

48,552 

43,096 

42,583 

41,776 

40,043 

39,432 

36,507 

16,872 

12,521 

12,049 

10,385 

9,863 
6,483 
5,678 
4,774 
3,962 
2,411 
911 


8,093,144 


Value. 

Value 
per  ton. 

$8,311,285 

$3.84 

3,859,398 

3.95 

2,404,522 

3.44 

2,572,806 

4.82 

1,222,842 

2.31 

2,076,151 

3.94 

2,339,702 

4.49 

1,482,717 

3.05 

1,558,085 

4.27 

915, 169 

2.97 

600,521 

2.96 

532,166 

3.91 

421,566 

3.67 

276,154 

3.28 

109,591 

2.61 

183,705 

3.78 

152,713 

3.54 

154,792 

3.64 

142,346 

3.41 

125,793 

3.14 

193,804 

4.91 

199,179 

5.46 

76,021 

4.46 

69,711 

6.67 

56,407 

4.68 

46,058 

4.44 

72,692 

7.87 

26,497 

4.09 

31,763 

6.59 

23,893 

5.00 

18,152 

4.58 

11,296 

4.60 

6,067 

6.66 

30,332,644 

3.75 

Yield  of 

coal  In 

coke. 


Per  cent 
75.0 
68.6 
69.9 
75.7 
73.6 
71.1 
68.8 
68.6 

70.8 
73.0 
70.1 
66.2 
68.2 
60.3 
66.6 
65.4 
75.8 
68.1 
62.3 
60.4 
67.0 
62.8 
64.9 
61.7 
56.5 
61.2 

61.2 
61.8 
48.2 
83.6 
62.9 
26.1 
61.8 


70.7 


1908. 


1 
2 
3 

4 
6 

« 
7 

8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 


PennsylTanla. . 

New  York 

Massachusetts.. 

Wisconsin. 

minois 

MMiigan 

Ohio. 


Deiaware,   District  of  Columbia,   and 

Maryland 

New  Jersey 

Mteouri 

Minnesota. 

Indiana 

Kn  tacky. 

Connectlcat 

Iowa 


Washington 

Virginia  and  West  Virginia. 
Colorado 


Oeofgia 

Rhode  Island 

North  Carolina  and  South  Carolina. . 

New  Hampshire  and  Vermont 

New  M«zk»,  Oklahoma,  and  Utah.. 


XT    Idaho,  Montana,  North  Dakota,  South 

Dakota,  and  Wyoming 

Maine. 

Florida,  LooMana,  and  Mississippi 


Kanaaa  and  Nebraska, 
fi  I  CaUlbniia  and  Oregon. 


24 
44 

40 
20 
44 

9 
47 
27 

10 

13 

16 

8 

29 

10 

6 

16 

8 

16 

6 

6 

8 

3 

7 

7 

6 

6 

8 
7 
7 
3 
6 
3 


467 


1,286,371 
878,399 
613,169 
501,752 
600,461 
489,788 
438,866 
347,479 

307,333 
258,565 
107,831 
00,664 
78,965 
44,836 
40,311 
37,041 
32,622 
31,867 
26,788 
25,390 
22,724 
20,633 
14,121 
12,609 
12,667 
8,783 

8,376 
6,330 
4,089 
•3,221 
1,667 
369 


6,253,125 


$4,168,935 

$3.24 

2,887,466 

8.29 

2,006,005 

8.27 

2,270,616 

4.68 

2,107,167 

4.21 

1,417,074 

2.80 

1,694,362 

8.86 

846,722 

2.44 

1,131,979 

3.68 

632,768 

2.46 

376.706 

3.48 

362,676 

4.00 

247,641 

3.14 

132,460 

2.96 

136,677 

3.36 

176,078 

4.76 

164,346 

6.04 

116,413 

3.66 

79,978 

2.99 

87,458 

3.44 

74,877 

3.30 

84,882 

4.11 

39,688 

2.81 

69,967 

6.61 

36,068 

2.77 

39,714 

4.66 

53,832 

0.43 

25,600 

4.82 

18,999 

4.66 

11,713 

3.64 

9,692 

6.81 

2,609 

7.24 

21,507,046 

8.44 

73.9 
61.9 
61.0 
71.7 
65.2 
67.7 
62.1 
63.2 

09.1 
09.9 
60.0 
46.0 
63.9 
43.1 
62.3 
60.8 
60.9 
87.0 
30.0 
38.0 
81.5 
38.0 
61.1 
65.1 
49.3 
39.8 

44.6 
26.6 
41.9 
64.4 
12.9 
21.1 


63.9 
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PRODUCTION  OF  COAL  TAR. 

Coal  tar,  as  the  raw  material  from  which  is  obtained  creosoting 
oils,  aniline  dyes,  and  salts,  and  numerous  organic  chemical  com- 
pounds and  medicinal  preparations,  is  of  much  more  economic  impor- 
tance in  some  of  the  European  countries  than  it  is  in  the  Umted 
States.  This  country  is  considerably  in  the  rear,  particularly  when 
compared  with  Germany,  in  the  development  of  chemical  industries 
based  on  coal  tar«  the  products  of  which  are  imported  to  the  value  of 
several  million  dollars  each  year.  At  the  present  time  coal-tar  manu- 
facture in  the  United  States  is  confined  principally  to  the  production 
of  creosote  and  of  tars  and  tar  pitches  suitable  for  roofing  papers,  pav- 
ing materials,  etc.  With  the  continued  development  of  the  retort-oven 
coking  industry,  however,  and  an  assured  supply  of  coal  tar,  there  is 
every  reason  to  bcUeve  that  chemical  industries  dependent  on  tar  as 
a  raw  material  will  be  established.  The  lack  of  such  an  outlet  for  one 
of  the  principal  by-products  of  retort-oven  coke  manufacture  is  in 
part  responsible  for  the  fact  that  the  construction  of  by-product 
oven  plants  has  not  been  more  energeticallv  pushed  in  this  country. 

There  were  471  companies  which  reported  to  the  Geological  Survey 
their  production  of  coal  tar  in  1908,  against  488  companies  in  1907. 
The  production  decreased  from  103,577,760  gallons,  valued  at 
$2,651,527,  in  1907,  to  101,261,829  gallons,  valued  at  $2,537,118,  in 
1908.  The  average  price  per  gallon  decreased  from  2.6  cents  in  1907 
to  2.5  cents  in  1908.  The  price  of  the  coal  tar  has  shown  a  steadily 
declining  tendency  since  1893,  when  the  average  price  reported  to  the 
Geological  Survey  was  3.49  cents  per  gallon.  It  dropped  to  3.04 
cents  in  1904;  to  2.72  cents  in  1905;  and  reached  its  lowest  price,  2.5 
cents,  in  1908. 

The  yield  of  tar  per  ton  of  coal  consumed,  in  1908,  ranged  from 
4.14  gallons  in  Georgia,  to  21.6  gallons  in  Missouri.    The  average 

Srice  ranged  in  1908  from  2.1  cen£  in  Pennsylvania,  New  York,  and 
Kentucky,  to  10  cents  in  CaUfomia  and  Oregon.  TTie  average  yield 
of  tar  per  ton  of  coal  in  the  entire  United  States  was  10.3  giQlons  in 
1908  and  9.04  gallons  in  1907. 

The  following  table  shows  the  production  of  coal  tar  in  the  United 
States  in  1907  and  1908,  arranged  according  to  rank  of  States: 
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ISOT". 


Bnk. 

8t^. 

Nam- 
Uah- 

QuanHty. 

Value. 

V.111B 

00.1. 

28 
** 

I 

10 
14 

M 

s 

6 

? 
1 

1            » 

1 

as 

i'    '« 

'    lass 

s 

,S17 

S 
iS 
^a 

,871 
,324 
394 

Isi 

'la 

ie;ci 

M12,127 
302,290 
299,119 

SSI 

1»,SM 

11 
IS 

to,  TOO 

iggcM 

17636 

S:SJ 
!;g 

ts 

2.S 

1! 

3.1 

2. 
3. 

1 

1. 

1 
1 

X. 

a! 

4. 
*. 

8.1 
3.8 

4.1 

1(L3 

"T-„ 

• 

Ddawaie,    DUtrict   of  Colitnibla,   ud 

w 

North  C«olin»  and  South  CBTollm 

a 

B 

48S 

lC8,S77,TeO 

1,661,627 

2.B 

9^04 

DitoitK,  and  WjmaiBt... 


136,311 

si,eo4 

123,  M2 
89,403 
W,677 
40,396 
2»,S7S 

42, an 

24,603 
3e|296 
24*422 
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PRODUCTION  OF  OIL  AND  WATER  QAS  TAR. 


The  quantity  of  tar  produced  at  oil  and  water  gas  works  in  1908 
amounted  to  9,168,834  gallons,  valued  at  $229,582,  as  against 
14,414,017  gallons,  valued  at  $342,041  in  1907.  The  decrease  was 
largely  in  the  quantity  of  tar  sold.     There  is  little  demand  for  the 

Eroduct,  and  most  of  the  tar  is  used  for  fuel  at  the  works,  no  record 
eing  kept  of  the  output.  In  addition  to  this  item,  there  were  over 
5,500,000  gallons  reported  in  1908  as  made  and  not  sold  or  used. 
It  is  of  interest  to  note^  however,  that  an  outlet  for  water-gas  tar  is 
developing — although  m  somewhat  tardy  advance — ^in  flie  coal- 
briquettin^  industry.  The  United  Gas  Improvement  Company,  of 
Fhiiadelpma,  has  installed  a  briquetting  plant  and  reports  satisfac- 
tory results  in  the  use  of  water-gas  pitch  as  a  binding  material.  This 
plant  was  installed  for  the  purpose  of  utilizing  coke  breeze  produced 
at  its  gas  works,  and  the  briquets  are  afterwards  used  at  its  coal-gas 
worlra  m  the  manufacture  of  water  gas.  The  company  has  instaUed 
its  own  tar-distilling  apparatus  in  order  to  procure  a  uniform  quality 
of  binder. 

The  following  table  gives  approximatelv  the  quantity  of  tar  pro- 
duced at  oil  and  water  gas  works  and  sold  in  the  United  States  in 
1907  and  1908,  with  the  total  value  and  the  average  price  received 
at  the  works: 


Qiuintity  and  value  of  tar  produced  and  sold  at  water-gas  and  oil-gaa  works  in  the  United 

States  in  1907  and  1908. 

leor. 


state. 


Arkansas,  Florida,  Louisiana,  and  Mississippi 

California  and  Washington , 

Connecticut  and  Massachusetts 

Delaware,  Maryland,  and  New  Jersey 

Georgia  and  South  Carolina 

niinois,  Indiana,  and  Ohio 

Iowa 

Minnesota  and  Wisconsin 

Nebraska  and  South  Dakota 

Missouri 

New  Hampshire 

New  York 

Pennsylvania 

Texas 


ToUl 

Total 

quantity. 

value. 

OdOofu. 

440,563 

$13,396 

3,388,891 

78,554 

2,142,476 

58,914 

1,871,500 

45,850 

34,439 

2,262 

132,300 

2,675 

294,182 

7,081 

664,457 

21,699 

464,314 

11,205 

3,0fi0 

163 

58,120 

777 

3,619,788 

72,626 

1,207,156 

24,152 

102,781 

2,737 

14,414,017 

842,041 

PrioBper 
galioa. 


CntU. 
3.0 
2.3 
2.7 
X4 
ft.6 
2.0 
%4 
3.2 
2.4 
5l3 
1.3 
2.0 
2.0 
2.7 


Z4 


1008. 


California  and  Washington 

Connecticut,  Massachusetts,  and  New  Hampahh« 

Delaware  and  Maryland 

Florida,  Louisiana,  Mississippi,  and  Texas 

Georgia  and  South  Carolina 

lUinois 

Indiana  and  Ohio 

Iowa 

Miidilgan,  Mhmesota,  and  Wisconsin 

Missouri,  Nebraska,  and  South  Dakota 

New  Jersey 

New  York 

Pennsylvania 


724,031 

2,364,190 

137,917 

558,714 

22,800 

21,000 

557,322 

361,760 

615,055 

468,637 

114,900 

2,894,727 

337, 181 


35,471 
58,510 

2,072 
15,207 

1,061 

624 

12,360 

7,606 
19,316 
10,357 

1,806 
58,620 

6,744 


a9,168,834       229,583 


4.9 
Z6 
L5 
%7 
4.7 
%4 
2.2 
2.1 
3.1 
ZS 
1.6 
2.0 
2.0 


XS 


A  In  addition  5,569,199  gallons  were  reported  as  produced  but  not  sold. 
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PRODUCTION  OF  AMMONIA. 

About  one-fifth  of  the  establishments  producing  gas  and  coke  from 
coal  report  the  recovery  of  ammonia,  tne  returns  being  either  for 
ammomacal  liquor,  anhydrous  ammonia,  or  ammonium  sulphate. 
In  making  the  reports  on  the  quantity  of  ammonia  Uquor  produced, 
somewhat  different  methods  are  employed.  Some  companies 
reported  the  production  in  liquor  ounces  selhng  at  a  certain  pnce  per 
100  liquor  ounces  of  a  specific  strength;  others  reported  the  pro- 
duction in  gallons,  sales  being  made  at  a  certain  nrice  per  pound  or 
by  the  ammonia  (NH^)  contained ;  others  reportea  the  production  in 
gallons  of  ammonia  hquor  at  so  much  per  gallon,  according  to  the 
strength  of  the  liquor.  Then,  again,  the  stren^tn  of  the  uquor  is 
reported  by  some  producers  in  ounces,  by  others  m  degrees  Twaddell, 
and  by  stiU  others  in  the  percentage  of  anhydrous  aromonia  (NH,). 

In  compiling  the  statistics  for  1907  and  1908  separate  statements 
have  been  prepared  of  the  anhydrous  ammonia  produced,  the  quan- 
tity of  ammoma  liquor  bein^  reduced  to  its  equivalent  in  NH,.  The 
ammonia  liquor  produced  m  1908  was  62,463^709  gallons,  equiva- 
lent to  15,347,354  pounds  of  anhydrous  ammoma,  against  54,065,541 
gallons  in  1907,  equivalent  to  20,993,863  pounds  of  anhydrous  ammo- 
nia. The  total  quantity  of  anhydrous  ammonia  represented  by  the 
production  in  1908  was  30,615,835  pounds,  valued  at  $2,065,169, 
against  37,560,858  pounds^  valued  at  $2,601,057,  in  1907. 

In  the  following  table  giving  the  production  of  aromoniacal  hquor 
in  1907  and  1908  the  returxis  are  graded  according  to  the  strength 
of  the  liquor  produced  and  not  according  to  States.  This  method 
is  employed  in  order  to  avoid  disclosing  the  operations  of  individual 
producers.  The  production  of  ammonium  sulpnate  in  1 908  amounted 
to  44,093,437  pounds,  valued  at  $1,322,807,  as  against  48,882,237 
pounds,  valued  at  $1,525,472  in  1907. 
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A. 

E«II<ra). 

&      '"• 

K    w 

4.00 

61,782 

t.40 

W    ^ 

4.74 

1.66 

206,001 

6.40 

10,422 

P^     se 

.00 

176,386 

6.75 

7,820 

h      " 

003,604 

36.&32 

.00 

16,348 

K 

6.08 

785;878 

8.18 

59  649 

n 

.60 

2.20 

168,080 

8.77 

6,696 

.00 

188,878 

9,304 

.00 

54.668 

J»'« 

2:84 

1,537;  542 

11:03 

57^998 

.18 

2.86 

615.221 

227.238 
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152,079 

10,990 
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10.00 
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«.«5S 

74.388 
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^slJro 
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40.564 

1^775 

1,293 
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2,333:842 
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22:89 

88.81 
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16^275 
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66.254 

9^157 

305,470 

90:56 

37  876 
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178,606 

.00 
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275:722 
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•32,191 
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714.029 
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w.ooa 

.00 

27:83 

139.164 

•    107.08 

10.270 

l,86e,«» 

H,  COS.  Ml 

20,093,863 

1,128,176 

QAS,  COEE,  TAB,  AND  AMMONIA. 


Cailaa- 

atrenglhOlUqi™. 

Total 

■^^ 

■SS^, 

■old. 

In 

,1.1../ 

ICor. 

Onnas 

X.. 

Total  In 
porartg. 

■iK.r 

AtertMiu. 

a      1. 

Mas 

ig 

4.00 

1.80 
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5.40 
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4.63 
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6.00 
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1.003 
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6.86 

2.04 
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5.89 
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7,96 

10,033 

m,iM 

6.00 

2.(0 

g?6 

U3,Mr 

6.04 

601 

520 

83! 190 

U.IIS 

1,         67 

660 

197 

068 

8:7! 

8,971 

1138 

92 

7.00 

2:44 

H 

000 

0,46 

1003 

iu.gai 

4.         08 

&00 

2.78 

701 

736 

10,88 

60,979 

ao.soe 

8.02 

386 

10,83 

10,335 

8.32 

X 

11,23 

l!619 

383.801 

1*.         88 

8.41 

2.03 

2,724 

268 

11,35 

99  609 

El,333 

.78 

a.  DO 

3.13 

10! 

804 

11.15 

8,062 

10.  OB 

t'.SK 

llAODO 

14.00 

X 

18,90 

lilOO 

Kn:7«a 

3,047,1118 

16.00 

6.S7 

1.08. 

044 

21,60 

47  460 

S,MO 

e,SM 

24.00 

8.35 

496 

32,40 

155 

24.463 

32,067 

30.00 

2( 

017 

34.00 

595 

^90 

i8.ua 

26,764 

36.00 

2) 

943 

48,68 

4.608 

18.890 

33,622 

37.88 

13.11 

27 

467 

50,87 

2,086 

38.00 

13,21 

39 

091 

61.29 

40.00 

42 

440 

4)260 

6,816 

44.00 

6 

621 

6o:4o 

'243 

7,«37 

15,000 

46.00 

16.00 

1! 

000 

63,08 

983 

31, 7» 

146.663 

48  00 

072 

64,80 

11.810 

2) 

860 

66,85 

2)204 

<*» 

«:97fl 

D 

868 

68.25 

5S,«« 

112,546 

52-00 

18.00 

12; 

248 

70,19 

8,266 

64.00 

667 

27.738 

18.48 

lei 

7S!5S 

13,355 

60[617 

68!  00 

20.18 

7B 

463 

78,30 

2  428 

Z»;g7S 

502,228 

60.00 

20,87 

656 

094 

41)™ 

37.780 

60.56 

« 

8l!75 

82,88 

8)325 

167)791 

Wmo 

6l!04 

21:68 

63! 

50  656 

60, 6M 

774,887 

64.00 

22.27 

1,064 

226 

86:41 

27.002 

11.112 

45,246 

64.  a5 

22.60 

63 

87,60 

«,3ee 

60.00 

22.06 

307 

300 

89.08 

TlS2 

6i50O 

66.56 

23.16 

0 

89,86 

16^800 

niooo 

67.00 

23.31 

890 

660 

90.44 

55,245 

ui,s3e 

360,717 

68.84 

23.85 

62: 

92,93 

48.667 

1,290 

8S.24 

837 

428 

a.m 

161^  can 

7a  oo 

24.35 

164 

94:48 

26.014 

m.7n 

230.  m 

70.28 

24.46 

351 

883 

94.87 

33.218 

14,S1» 

28,383 

72.00 

26.05 

437 

97,19 

1,714 

uT.oao 

31^644 

80.00 

555; oei 

107,08 

45,207 

3.718,225 

B3,«S,700 

853,633 



"Die  following  table  gives  the  production  of  ammonia,  the  liquor 
being  reduced  to  its  equivalent  in  NH,,  b^  States,  certain  States 
being  combined  in  order  to  avoid  disclosmg  indiyiduaJ  returns: 
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MINEBAIi  BESOUBGES. 


Production  of  ammonia  in  1907  and  1908 1  hy  States. 

i9or. 


state. 


Alabama  and  Qeor^ : 

Colorado,  Utah,  and  Washington 

Ck>nnecticut  and  Rhode  Island 

District  of  Colombia,  Maryland  a,  Virginia,  and  West  Virginia 

Illinois : 

Indiana.  Iowa,  and  Missouri 

Kentucky  and  Tennessee 

Maine,  New  Hampshire,  and  Vermont 

Massachusetts 

Michigan 

Minnesota  and  North  Dakota 

New  Jersey 

New  York 

Ohio 

Pennsylvania 

Wisconsin 

Total 

Quantity  of  ammonium  sulphate  produced  and  sold  (pounds). 


Coaloar- 
bontaed. 


Short  tont. 
731,228 
88,967 
103,268 
745,416 
662,795 
243,157 
127,504 
32,395 
917,119 
641,118 
194,541 
402,328 

1,371,191 
677,671 

2,866,065 
656,863 


AnhydnNB 
ammoiiia 
(NHi)or 
Its  eqalT- 


PoumdM. 

1,064,567 

94,S73 

386,074 

1,611,718 

1,320,429 

880,255 

443,222 

182,647 

1,282,664 

2,807,896 

642,517 

1,703,000 

2,085,854 

7,275,883 

11,004,678 

3,116,030 


10,461,646      37,560,858 


48,882,237 


1008. 


Alabama  and  Georgia 

Colorado,  Utah,  ana  Washington 

Connecticut  and  Rhode  Island 

District  of  Columbia,  Maryland  a,  Virginia  and  West  Virginia 

Illinois 

Indiana 

Iowa  and  Missouri 

Kentuckv  and  Tennessee 

Maine,  New  Hampshire,  and  Vermont 

Massachusetts 

Michigan 

Minnesota  and  North  Dakota 

New  Jersey 

New  York 

Ohio 

Pennsylvania 

Wisconsin 

Total 

Quantity  of  ammonium  sulphate  produced  and  sold  (pounds). 


1, 
1. 


740,794 
134,766 
104,004 
462,267 
659,681 

84,902 
179,888 
120,363 

33,515 
906,580 
608,716 
192,524 
415,123 
354,963 
518,370 
723,487 
650,483 


1,171,757 

379.069 

300,037 

422,124 

8,163,203 

285.267 

844,646 

482,503 

233,961 

1,184,240 

2,034,297 

524.098 

2,024,947 

4,541,153 

3,008,241 

6,610.440 

3,415,632 


8,802,426      30,615,835 


44,003,437 


o  Production  of  Maryland  reported  as  ammonium  sulphate. 

In  the  following  table  the  total  ammonia  production  in  1907  and 
1908  has  been  reduced  to  its  equivalent  in  NH,  and  sulphate: 

Production  of  ammxmia  at  gas  and  by-product  coht  works  of  the  United  States  in  19(ft 

and  1908, 


Coal,  carbonised short  tons. .  j 

Anhydrous  ammonia  (NHa),  or  its  equivalent,  produced  and  sold pounds. .' 

Equivalent  to  ammonium  sulphate do 

Ammonia  produced  and  sold  as  sulphate do 


Value  received  for  anhydrous  ammonia  (NH«)or  its  equivalent. 
Value  received  for  ammonium  sulphate 


Total  value  received, 


10,461,646 

37,560,866 

145,736,120 

48,882,287 


82,601,067 
1,525,472 


4,126,630 


1908. 


8,802,095 

30,615,835 

118,780.440 

44.003,437 


$2,065,160 
1,322,807 


3.887,976 


GAS,  COKE,  TAB,  AKD  AMMONIA. 
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AGGREGATE  PRODUCTION  AND  VALUE. 

In  the  following  tables  are  ^ven  the  quantity  and  value  of  the  gas. 
tar,  coke,  and  ammonia  proouced  in  the  United  States  in  1907  and 
1908,  by  States.  Tlie  aggregate  value  of  this  production  in  1908 
was  $64,660,040  as  against  $73,573,004  in  1907. 

ProdueHon  of  coal  g<u  arid  by-products  in  the  United  States  in  1907  and  1908,  by  Stales. 


State. 


Geofgla 


Coal  gas 
produced 
and  used 
foriUumi- 
natlngaDd 
fuel  pur- 
poses. 


Crillnmto 

Onfon 

Coiondo 

Washington 

Utah 

Nevada. 

New  Mexico 

CoDiieeticnt 

Rhode  Island 

Delaware 

DisMet  of  Colombia 

Handand 

Vbginia 

WeitViRinta 

Florida,  Loalaiana,  and  Mississippi. 

Boolh  Dakota 

Montana. 

Idaho 

Wyoming 

North  Dakota 

MtauMaoto 

nUsols 

ladiaoa 

Iowa. 

Mluwiil 

KaasBB  and  Nebraska 

Ksntneky. 


MalnB. 

New  Hampshire  and  Vermont. 
'      itts 


New 

New  York'.:....... 

North  Carolina  and  South  Carolina. 

Ohio 

Oklahoma. 

l^Bonsylvanla. 

Texas 


Total 

Anunonlom  solphate. 


Ifi00cu.ft, 

1,021,972 

668,522 

47,606 

15,413 

644,842 
515,368 


} 


'■ 


80,923 

638,554 
530,362 

688,622 

519,996 

509,796 

83,326 


178,684 


1,165,113 

3,512,852 

1,157,626 

624,817 

1,587,606 

120,975 

801,207 

498,  no 

185,616 

189,389 
5,631,114 
4,143,703 
2,132,581 
7,741,443 

233,553 

4,520,575 

99,315 

9,297,015 

221,167 
2,807,256 


} 


54,810,687 


By-jiroduots. 


Tar. 


{• 


GoUotu. 
5,896,064 
635,889 
71,700 


} 


19,421 
861,799 
634,491 

120,925 

886,359 
644,026 

4,208,105 

3,094,593 
95,870 


Anhydrous 

ammonia, 

NHs. 


Pounds. 
1,064,567 


I       94, 


373 


}      386, 


074 


144,411 

2,388,283 

6,383,125 

1,496,434 

759,317 

3,870,388 

113,522 

976,622 

754,135 

295,034 

235,324 

10,659,792 

8,038,584 

3,973,251 

13,760,436 

291,871 

8,095,305 

103,531 

18,304,661 

225,394 

5,436,096 


U,011, 


718 


} 


443,222 

162,647 

1,282,664 
2,807,898 
1,793,009 
2,985,854 


7,275,883 


11,504,678 
"3,'ii6,"676' 


Coke. 


Short  tons. 

486,603 

41,776 

3,962 


{ 


642,517 
1,320,429  j 

889,255 


103,5n,760 


37,560,858 
48,882,237 


911 
48,552 
36,607 

6,678 

42,583 
43,096 

364,477 

202,805 
6,483 


9,863 


135,967 

621,396 

84,181 

39,432 

114,748 

4,774 

65,067 

40,043 

10,385 

12,521 

608,049 

627,276 

307,844 

078,057 

16,872 

629,650 

2,411 

2,165,066 

12,049 

634,040 


Oas  un- 
accounted 
for. 


8,093,144 


} 


{. 


ifiOOeu.ft. 
41,634 
31,917 
6,411 

585 

93,714 
33,600 

26,472 

40,650 
24,633 

61,051 

101,247 

""6,'93i 

14,457 


60,863 

219,504 
08,046 
40,322 

140,043 
17,042 
00,725 
04,467 
10,470 
16,100 

100,331 

278,004 
35,470 

625,700 
41,067 

711,554 
6,318 

154,514 
30,066 

153,444 


3,422,861 


•  Fkoduotlon  of  Maryland  reported  as  anunonlum  sulphate. 
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ProductUm  of  coal  gas  and  by-products  in  the  United  Stales  in  1907  arid  1908,  by  Statu — 

Continued. 

lOOQ. 


State. 


Alabama 

Oeorgla 

Arkfinjw? 

CaUlornia  and  Oregon. 

Colorado 

Washington 

Utah 


New  Mexico 

Oklahoma 

Connecticut 

Rhode  Island 

Delaware 

District  of  Columbia 

Maryland 

Virginia 

West  Virginia 

Florida,  Louisiana,  and  Mississippi. 

Idaho 

Montana 

South  Dakota 

Wyoming 

North  Dakota 

Minnesota 

Illinois 

Indiana 

Iowa. 


Coal  gas 
prodooed 
and  used 
for  illumi- 
nating and 
ftiel  pur- 


Missouri 

Kansas  and  Nebraska 

Kentucky 

Tennessee 

Maine ' 

New  Hampshire  and  Vermont 

Massachusetts 

Michigan 

New  Jersey 

New  York 

North  Carolina  and  South  Carolina. 

Ohio 

Pennsylvania 

Texas 

Wisconsin 


Total 

Ammonium  sulphate. 


If000eu.fi. 

2,016,820 

648,976 

56,372 

12,776 

861,809 

627,596 

223,853 

710,786 
468,979 

1,567,673 

647,050 
91,549 


199,157 


1,184,276 

3,648,607 

1,296,573 

641,367 

1,617,861 

114,953 

866,821 

600,050 

202,773 

198,205 

5,890,141 

4,463,862 

2,168,739 

9,036,661 

254,904 

3,876,482 

6,039,495 

239,251 

3,186,384 


By-produots. 


Tar. 


OoUotu. 

6,244,491 

299,424 

65,200 

9,200 

926,094 

668,005 

264,209 

819,317 
628,968 

4,129,124 

924,805 
79,110 


128,170 


2,391,667 
6,248,605 
1,587,817 

658,454 
3,874,454 

202,384 
1,397,492 

646,760 

278,105 

238,847 

10,493,400 

7,834,757 

4,127,126 

14,688,079 

253,520 

6,774,193 

18,720,845 

101,580 
5,557,537 


Pcunda. 
\  l,m,757 


\     390,087 


53,561,813  1101,261,829 


Anhydrous 

ammonia, 

NH^ 


379,089 


624,096 

3,163,293 
285»267 

844,646 


}      482,598 

}     233,961 

1,184,240 
2,934,297 
2,024,047 
4,541,153 


3,008,241 
5,610,440 


3,415,632 


30,615,835 
44,003,437 


OokB. 


0422,124 


Skorttom, 

I     480,788 

\       22,724 

3,221 

359 

26,788 

32,622 

i       12,667 

r        40,311 
20,633 

307,333 

31,867 
4,089 


8,375 


90,664 

600,451 

78,965 

37,041 

107,831 

1,667 

44,835 

25,390 

5,330 

12,699 

613,169 

438,866 

258,566 

878,399 

14,121 

347,479 

1,286,371 

8,733 

501,752 


Qason- 
for. 


lfiOOcu.fL 
63,4G0 
22,317 
7,730 
1,071 
88, 4M 
54,550 

26,570 

52,191 
46,0S2 

64,900 

146,366 
12,668 


19,648 


90,830 

247,874 

106.981 

73,641 

140,299 

13,535 

130,151 

37,060 

18,580 

26,854 

269,377 


21,872 


45,216 
006,740 
114,424 

45,399 
154,840 


6,253,125  ,      3,382,856 


o  Production  of  Maryland  reported  as  ammonium  sulphate 
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Valtu  of  coal  gaa  and  by-products  produced  in  the  United  States  in  1907  and  1908,  by 

StaUs. 


1907. 


State. 


AlabanuL 

OeoisiA 

Arkaosas 

Calltenia 

Oregon. 

Colondo 

Washington. 

Utah. 

Nevada 

New  Mexico 

Cooaectieut 

Rhode  Island 

Delaware 

District  of  Columbia. 

MaiTland 

Vireiiiia. 
WestVi 


Total 
value  of 
illuminat- 
ing and 
foeicoal 
gas. 


) 


inlnla. 

,  lioiiiiriana, 


and  Mia- 


Florida, 

sissippi 

South  Dalmta. 

Montana 

Idaho 

WyomtDg 

North  Dakota 

MhuMote 

DUnois 

Indiana ..* 

lowm. 

MisMwri 

Kansas  and  Nebraska. 

Kentucky 

fesneasee.  _ . . ................. 

Maine 

New  Hampdilie  and  Vermont. 
Massachusetts. 


Kewjeney. 

NewYork. 

North  Carolina 

Carolina 

Ohio 

Oklahoma 

I^Bunsyirania. .. 

Teas 

WisooDSin 


and   South 


U»6,128 

612,267 

63,090 

32,174 

636,734 
674,994 

116,055 

659, 8S7 
507,345 

633,963 

579,064 
143,866 

119,303 


275,116 


866,039 

2,507,850 

1,123,481 

701,943 

1,442,596 

158,756 

697,961 

495,388 

245,541 

247,139 

3,887,038 

3,061,788 

1,303,827 

5,215,345 

311,016 
3,266,243 

112,423 
3,065,816 

312,792 
1,810,324 


36,462,304 


Value  of  by-products. 


Tar. 


{• 


1177,879 
18,738 

3,771 


} 


Anhy- 
drous am- 
monia, 
NHtCor 
its  equiv- 
alent) and 
ammoni- 
um sul- 
phate. 


} 


8403,580 


1,998 
40,700 
44,804 

7,431 

32,114 
17,536 

86.445 

93,558 

3,955 


}   "' 


9,831 

70,062 

125,049 

36,049 

18.906 

90,462 

4.062 

22,577 

27,233 

11,349 

11,388 

299,219 

173,509 

121,049 

302,290 

11,792 
218,966 

14,275 
412,127 

12,707 
129,556 


2,651,527 


3,247 


203 


348.  ."SS? 


53,673 
237.469 

70,046 


Coke. 


{ 


$1,462,717 

142,346 

18,152 


|82,226,2e0 
21,923 


} 


24.344 

5,026 

435,373 
272.732 
150,380 
630,675 


185,514 


1,011,150 
"265,' 563" 


4,126,529 


6,067 
183,705 
199,179 

31,753 

154.792 
152,713 

1,558,085 

600,521 

26,407 

72,692 


532,166 

2,339,702 

276,154 

193,804 

421.566 

23,893 

169,691 

126,793 

46,068 

69,711 

2,404,622 

2,076,161 

916,169 

3,850,308 

75,021 
1,222,842 

11,296 
8,311,285 

56,407 
2,572,806 


30,332,644 


Total. 


8,066 
>   510,819 

\      377,358 

2,687,166 

30,452 
738,444 


2,702,210 

1,106,976 

27,975 
369,538 

143,631 

3,139,114 
2,622,482 
1,186,607 
4,801,363 

86,813 
1,627,342 

25,571 
9,734,562 

60,114 
2,968,015 


Total  value 

ofaU 
products* 


} 


37,110,700 


13,332,646 
85,013 
40,239 

1,938,602 

1,544,500 

4,044,079 

149,755 

1,879,509 

5,210,060 

4,374,996 

186,731 
1,562,887 

636,211 

7,026,152 

5,584,270 

2,560,434 

10,016,706 

307,829 
4,893,585 

137,994 
12.790.376 

381,906 
4,778.339 


73,573,004 
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Value  of  coal  gas  and  hy-producU  produced  in  the  United  States  in  1907  and  1908,  by 

i$tote9— Continued. 

1»08. 


State. 


Alabama. 

Oeorgia 

Atkansas 

California  and  Oregon 

Ck>lorado 

Washington 

Utah 

New  Mexico 

Oklahoma 

Connecticut 

Rhode  Island 

Delaware 

District  of  Columbia 

Maryland 

Virginia 

WestVirelnia 

Florida,  Louisiana,  and  Mis- 
sissippi  

Idaho 

Montana 

South  Dakota 

Wyoming 

North  Dakota. 

Minnesota 

Illinois 

Indiana 

Iowa 

Missouri 

Kansas  and  Nebraska 

Kentucky 

Tennessee 

Maine 

New  Hampshire  and  Vermont. 

Massachusetts 

Michigan 

New  Jersey 

New  York 

North  Carolina  and  South 
Carolina 

Ohio 

Pennsylvania 

Texas 

Wisconsin 


Total 

value  of 

illumina^ 

ing  and 

ftielooal 

gas. 


1 


$552,370 

694,451 

74,410 

26,520 

805,232 

671,104 

236,250 

842,010 
465,550 

645,191 
671,820 
124,583 

305,665 


1,014,016 

2,554,465 

1,243,714 

726,541 

1,474,389 

145,485 

730,974 

008,556 

277,832 

244,420 

4,126,298 

3,319,068 

1,295,933 

5,607,322 

336.654 
2,524,081 
2,810,567 

338,580 
1,731,942 


37,227,901 


Value  of  by-products. 


Tar. 


$176,854 

11,021 

2,926 

920 

42,621 

36,295 

7,731 

29,011 
16,843 

91,804 

24,503 

4,244 

8,455 


61,  on 

140,199 

40,395 

18,444 

89,403 

5,617 

29,676 

24,422 

10,120 

12,076 

284,664 

182,571 

123,662 

315,664 

10,467 

192,682 

401,052 

5,788 

135,311 


}    $328, 


Anhy- 
drous  amr 
monia, 
NH«(or 
its  equiv- 
alent; and 
anmionl- 
um  sul- 
phate. 


I 


2,537,118 


713 


I  »■ 


396 


I    15,902 


221,758 


46,611 

262,289 
12,272 

66,358 


22,189 

15,054 

457,376 
250,515 
170,064 
434.900 


163.913 


305,856 


Coke. 


{ 


1 

1 
} 


{ 


$1,417,074 

74,877 

11,713 

2.809 

79,978 

164.346 

35,068 

135,577 
84,882 

1.131,979 

116,413 

lo,990 


53,832 


362,670 

2,107,167 

247,641 

176,078 

375,705 

9.692 

132,459 

87,458 

25,690 

60,967 

2,005,005 

1,004,362 

632,768 

2,887,465 

39.688 

846,722 

4,168,935 

39,714 
2,270,516 


|S2,008,530 


Total. 


14,630 
3,619 


380,437 
I   282,215 
1,586,457 

23,243 
533,251 


2,509,655 
300,308 

725,988 

15.300 

296,204 

132,907 

2,747,045 

2,127,448 

926,494 

3,638,029 

50.155 
1,203,317 
5,169.795 

45,502 
2,711,683 


3,387,976     21,507,045 


27,432,139 


Total  valDB 

of  an 
prodacts. 


$3,255,360 
8B,049 

ao,Q9 


2,083,122 
1,500,684 

147,82$ 

1,851,833 

5,064,120 
1,544,022 

2,926,918 

160,794 

1,635,734 

655,159 

6,873,343 
5,446.516 
2,222,427 
9,245,351 

386,800 

3,737,308 

7,980,362 

384,082 

4,443,62$ 


64,660,040 


IMPORTS  OF  COALi-TAR  PRODUCTS. 


A  statement  regarding  the  imports  of  coal-tar  products  is  given 
in  connection  with  the  report  on  the  production  of  coke  in  1908  and 
is  therefore  not  repeated  in  this  chapter. 


NATURAL  GAS. 


By  B.  Hnx. 


INTRODUCTION. 

An  examination  of  the  table  of  production  covering  the  period  of 
these  reports  from  1882  to  1908  shows  that  the  output  of  natural  gas 
rose  rapidly  from  a  value  of  $215,000  in  1882  to  $22,629,875  in  1888, 
fell  graduailv  in  the  next  eight  years  to  $13,002,512  in  1896,  a  little 
more  than  doubled  in  five  years  to  $27,066,077  in  1901,  a  little  more 
than  doubled  again  in  the  next  six  years  to  $54,222,399  in  1907,  and, 
in  spite  of  the  financial  difficulties  beginning  in  1907,  increased 
slightly  in  1908.  This  remarkable  record  seems  to  indicate  that  the 
production  of  natural  gas  has  become  one  of  the  ^reat  established 
industries  of  the  country,  an  indication  borne  out  by  the  extension 
of  the  gas  districts  in  the  Appalachian  field,  by  the  development  of 
the  mid-Continent  and  Gulf  fields,  which  has  practically  only  begun, 
and  by  the  systematic  efforts  being  made  to  conserve  the  consump- 
tion oi  this  most  useful,  convenient,  and  luxurious  fuel.  The  indus- 
try evidently  has  a  great  future  and  will  probably  continue  to  expand 
as  intelligent  and  conservative  use,  rather  than  the  foolish  waste  of 
the  past,  becomes  the  governing  factor. 

Tne  report  shows  that  the  approximate  value  of  the  natural  gas 
produced  from  wells  and  consumed  in  the  United  States  in  1908  was 
$54,640,374,  being  greater  than  that  of  any  previous  year.  There 
was  a  slight  decline  in  1908  in  the  Eastern  States,  as  compared  with 
1907,  but  this  loss  was  more  than  made  up  by  substantial  gains  in  the 
States  of  the  Middle  West  and  South.  A  further  examination  of  the 
tables  for  the  last  three  years  brings  out  at  least  three  interesting 
facts:  An  increasing  quantity  of  gas  used  for  domestic  purposes,  a 
decreasing  quantity  consumed  for  industrial  purposes,  and  an  in- 
creased price  for  the  gas.  Important  developments  and  features 
peculiar  to  the  various  States  will  be  found  on  other  pages  of  this 
report  under  their  respective  heads. 
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PRODUCTION  AND  CONSUMPTION. 

The  following  tables  present  the  statistics  of  production  and  con- 
sumption in  detail: 

Tne  following  table  gives,  by  States,  the  total  value  of  the  natural 
gas  produced  in  the  entire  country  from  1882  to  1908,  inclusive: 

ApproximaU  value  of  natural  gas  produced  in  the  United  States^  1882-1908,  by  Statet, 


Stote. 

1RR2. 

1883. 

1884. 

1885. 

1886. 

18R7. 

1888. 

Peniutylvanla 

New  Vork 

175,000 

rx»,ooo 

$1,100,000 

$4,500,000 

196,000 

100,000 

40,000 

1,200 

$9,000,000 

210,000 

400,000 

60,000 

4,000 

300,000 

6,000 

$13,740,500 

333,000 

1,000,000 

120,000 

$19,282,375 
332,500 

Ohio 

1,500,000 

WestVlrelnia.... 

120,000 

niinols 

Ind'ftTift 

600,000 

1.320.000 

K^ns^'S , .       

. 

Missouri 

1 

Callfomla 

Kentucky      and 
Tennessee 

* 

Texas  and   Ala- 
bama  

Arkansas  and 
Wyoming 

Utah 

1 

1 

Colorado 

South  Dakota 

, 

Indian  Territory 
and  Oklahoma.. 

Louisiana 

t 

1 

other 

140,000 

275,000 

360,000            20,000 

32,000 

15,000             75.000 

215,000 

475,000 

1,460,000       4,857,200 

10,012,000 

15,817,500 

22,629,875 

State. 

1889. 

1800. 

1891. 

1892. 

1893. 

1894. 

Pennsylvania 

$11,503,960 

530,026 

5,215,660 

12,000 

10,615 

2,075,702 

15,873 

35,687 

12,680 

2,580 

1,728 

375 

19,551,025 

552,000 

4,684,300 

5,400 

6,000 

2,302,500 

12,000 

10,500 

33,000 

30,000 

$7,834,010 

280,000 

3,076,325 

35,000 

6.000 

3,942,500 

5,500 

1,500 

30,000 

38,993 

$7,376,281 

216,000 

2,136,000 

70,500 

12,968 

4,716,000 

40,796 

3,775 

55,000 

43,175 

100 

100 

$6,488,000 

210.000 

1,510,(XW 

123,000 

14,000 

5,718,000 

50,000 

2,100 

62,000 

68,500 

50 

100 

500 

$6,279,000 

New  York 

240,000 

Ohio 

1,276,100 
395.000 

West  Virginia 

Illinois !.!...!!..! 

15.000 

Indiana 

5,437,000 
86,600 

Kansas 

Missouri 

4.100 

California 

60.350 

Kentucky  and  Tec 
Texas  and  Alabam 

messee 

la..: 

89,200 
SO 

imin? 

250 

100 

Utah 7. 

soo 

Colorado 

12,000 

South  Dakota 

Indian  Territory  and  Okla- 
homa  

• 

LoHlsiana 

. 

Other 

1,600,175 

1,606,000 

250,000 

200,000 

100,000 

50,000 

21,107,099 

18,792,725 

15,500,064 

14,870,714 

14,346,250  {    13,954.400 
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ApproodmaU  value  of  nattarcH  goM  produced  in  the    United  States^  188t-1908,  by 

States — (Continued . 


State. 

1805. 

1896. 

1897. 

1898. 

1899. 

1900. 

1901. 

NewYork. 

Ohio 

$5,852,000 

241,530 

1,255,700 

100,000 

7,600 

5,203,200 

112,400 

3,500 

56,000 

96,700 

» 

100 

20,000 

7,000 

$5,528,610 

266,000 

1,172,400 

640,000 

6,375 

5,043,635 

124,760 

1,500 

56,682 

99,000 

$6,242,643 

200,076 

1,171,777 

912,628 

5,000 

5,009,206 

105,700 

600 

50,000 

90,000 

$6,806,742 

229,078 

1,488,306 

1,334,023 

2,496 

5,060,960 

174,640 

145 

65,337 

103,133 

765 

$8,337,210 

294,603 

1,866,271 

2,335,86ft 

2,067 

6,680,370 

332,692 

290 

86,891 

125,745 

8,000 

$10,215,412 

335,367 

2,178,234 

2,959,032 

1,700 

7,254,630 

366,900 

547 

79,063 

286,243 

20,000 

$12,688,161 

283,232 

2,147,215 

WcstVirgtnlA.... 
Illinois 

3,954,472 
1,825 

6,054.666 

Kiinas 

669,173 

NHsoml         .     . . 

1,328 

Cidlforoia. 

Katncky      and 

Teias  and   Ali^ 
bama. 

67,602 

270,871 

18,577 

Arkansas  and 
WT(nnin£. 

60 

20,000 

4,600 

40 

15,050 

4,000 

utafiT^;..:::: 

7,875 
3,300 

Colorado 

1,480 
3,600 

1,800 
9,817 

1,800 

South  Dakota 

7,256 

Indian  Territory 
and  Aklahoma, , 

Otbff.. 

60,000 

66,666 

20,000 

20,000 

13,006,650 

13,002,512 

13,826,422 

15,296,813 

20,074,873 

23,608,674 

27,066,077 

State. 

1902. 

1903. 

1904. 

1905. 

1906. 

1907. 

1906. 

PfDnsTlrania 

NewYork. 

Ohk). 

$14,352,183 

346,471 

2,355,458 

5,390,181 

1,844 

7,061,344 

824,431 

2,154 

130,648 

$16,182,834 

403,686 

4,479,040 

6,882,360 

3,310 

6,096,364 

1,123,849 

7,070 

104,621 

$18,139,914 

522,575 

5,316,664 

8,114,249 

4,745 

4,342,409 

1,517,643 

6,285 

114,195 

}        14,082 

$19,197,336 

623,251 

5,721,462 

10,075,804 

7,223 

3,094,134 

2,261.836 

7,390 

133,606 

14,409 

1,600 

237,200 

30O 

21,135 

20,752 

16,200 

130,137 

$18,558,245 

672,796 

7,145,809 

13,735,343 

87,211 

1,760,715 

4,010,966 

7,210 

134,660 

160,605 

287,501 
300 

34,600 

22,800 

15,400 

250,862 

$18,844,166 

766,157 

8,718,662 

16,670,962 

143,677 

1,672,605 

6,196,683 

17,010 

168,397 

178,276 

380,176 
300 

1      126,582 

10,600 

417,221 

235 

100 

$19,104,044 

950,280 

8,244,835 

West  Virginia.... 
Iffinols..: 

14,837,130 
446,077 

1,312,607 

^•mas 

7,691,587 

Mk»nri 

22,602 

Cdlfemla. 

Afft^ama 

307,652 

Tfins 

14,053 

13,851 

236,837 

i^niiilana 

Kentucky 

Tennessee 

Arkansas  and 

365,356 
300 

390,301 
300 

2,460 
14,140 
10,775 

1,000 

322,104 
300 

6,515 
14,300 
12,215 
49,665 

424,271 
360 

i^QHfaao... ....... 

1,900 

10,280 

360 

164,030 

8ooth  Dakota 

OUaboma 

North  Dakota 

24,400 

860,160 

2,480 

Orccon...... .. ... 

260 

'•.^'WK..  ......... . 

Iowa 

93 

30,867,863 

35,807,860 

38,496,760 

41,662,855 

46,873,932 

54,222,399 

54,640,374 

MIKEBAL  BESODBCES. 


The  following  table  shows  the  production  and  consumption  of 
natural  gas  in  1907  and  1908,  by  States: 


w 

1^572  son 
768,157 

380il76 

178.276 

168,397 
14S;B77 

126,  n2 

17,010 

CoBjiiniiid. 

Btal& 

u'S& 

■iss. 

H14,541.I70 

70,758,560 
6,618,204 

i;303,l58 

1,287,734 

230,344 
1,18^344 

7««.gBg 

•40 

iOB,oao 

»!f 

V.1-;. 

m,OM,Me 

1,303,138 
1      1.287,734 

,SX 

i         766,«8 

»4a 

106.090 

23.7 

ti 

29.2 

13.8 

16.S 

Is 

29.0 

6,9 

11 

13.8 

l&O 
IS.  7 

82.0 

i0».i3 

188,  MI 

19,  S» 

*ie,aa!,ii9 

1X33 

64,222,399 

406.821,119 

13.33 

H222,M» 

130,478,237 

'SffiS 
'iffiS 

l,7S2,m 

1,438,083 
36,400 

'1 

186 

11 

24.97 

7,21 

g.>n 

13.G 
U.S 

|i 

sao 

tl9,104.M4 
7,091,587 

11 

30^052 
M,8J7 

iHiao 

03 

147,7H),(«7 
54,150,403 

Si 

AW. 

4,018,879 

'■ffiS 

1.7H,372 
1,438,063 

7,980 
2.200 

IM 

18.98 
9.52 

Is 

8.96 

ILS 

14:8 

SO.0 

'is 

as 

SMOI 

■J™* 

?fSt;:::;::::::::;;:- 

ISiM) 

£S 

402,140,730 

13.80 

84,840.374 

4BO,l«,7JO 

U.» 

H««n* 

DittribuHon  of  natural  ff 


NATURAL  GAS. 


Ki 

Contmoan. 

aiate. 

Domcatu. 

IndiB- 
triBL 

D-^O. 

«■»'£!. 

» 

v.« 

IM 
106 

i 

»B,11E 

£3,807 

10|Z79 

!:i 
"■1 

3,  SIS 

i:i 

37 
3 

i 

sue 

3«,28I 

»7,2« 
3*4;304 

iM.«e 

«.3« 
22,600 

24.4 

20.0 

»7 
30.7 

loa.a 

40.S 
26.0 

|! 

110.840,923 
10,228,  BJ9 

105.272 

?I;SS 

78,182 

"l 

"'S 

ISi 

I 

r74;M4 

13,  ms 

o;o7* 

}?i'S-S 

23.  «S 

2J.7 

li:!5J;!K 

Ob  ODD 

BunMd. 

iDdoiMaL 

Total. 

U^^^ 

i 

Val». 

-■aa. 

Cants 

Value. 

1».™,«1 

ooiiTs'Te 

3,SSZ,S» 

'2741280 

tn.m 

8U^0« 
1         "- 

Si 

3a3 

8.8 

"SlSlS 

73,001 

S:S 

as 

1,287,734 
230,344 

I.IHJM 

760,  W 

•  940 

"is 

1 

20.1 
13.8 

12.  < 
16.  S 

K 

62.0 
26.0 

3,757,977 

s 

«.a 

;« 

SJI'Si'^ 

j.a 

2S,  137, 121 

406,833,  US 

13.33 

64,222,390 

'      ' 

' 

13250— MB  1908.  FT  2^ 
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DistribiUion  of  natural  gas  consumed  in  the  United  States  in  1908,  by  States. 


State. 


Pennsylvania. . 

Ohio 

Kansaso 

WestVlreiniab 

New  York 

Indiana 

Oklahoma 

Illinois 

Kentucky 

California 

Alabama 

Louisiana 

Texas 

Arkansas 

Colorado 

Wyoming 

South  Dakota. 

Missouri 

North  Dakota. 

Tennessee 

Oregon 

Iowa 


Number 
of  pro- 
ducers. 


695 

1,053 

235 

162 

263 

861 

155 

219 

57 

51 

3 

6 

24 

6 

5 

7 

28 

31 

8 

4 

3 

7 


3,883 


Consumers. 


Domestic. 


307,585 

427,276 

168,855 

63,228 

91,391 

42,054 

17,567 

7,377 

21,778 

6,623 

642 

4,400 

1,225 

4,199 

901 

21 

362 

505 

12 

2 

2 

3 


1,166,006 


Industrial. 


4,577 

3,621 

1,162 

1,225 

213 

216 

356 

204 

42 

188 

1 

67 

18 

42 

3 

3 

28 

5 

2 

1 

1 


11,965 


Qasoonsomed. 


Domestic. 


Quantity,  M 
cubic  feet. 


42,202,668 

43,848,404 

23,140,009 

10,688,856 

10,856,613 

3,957,133 

2,562,201 

1,050,252 

1,194,661 

144,103 

472,320 


381,966 

26,000 

55,100 

1,960 

600 

300 

186 


140,563,732 


Cents  per 

M  cubic 

feet 

34.0 

25.1 

20.1 

16.5 

28.6 

28.0 

17.6 

18.5 

33.2 

97.5 

28.1 

26.1 

73.5 

22.7 

5ao 

25.0 

5ao 

5ao 

23.6 

VeluB. 


$10, 141,517 
10,9a»,3» 
4,517,157 
1,764,  S<7 
3,106,585 
l,10B,0(n 
451,906 


170 
140,567 


19,100 
12, 


150 

150 

93 


33,215,011 


State. 


Pennsylvania. 

Ohio 

Kansasa 


West  Virginia  6. 

New  York 

Indiana 

Oklahoma 

lUlnols 

Kentucky 

California 

Alabama 

Louisiana 

Texas 

Arkansas 

Colorado 

Wyoming 

South  Dakota. . 

Missouri 

North  Dakota. . 

Tennessee , 

Oregon 

Iowa 


Gas  consumed. 


Industrial. 


Quantity,  M 
cubic  feet. 


Cents  per 

M  cubic 

feet. 


105,587,229 

36,058,425 

57,000,165 

43,470,547 

1,229,278 

1,298,659 

9,362.373 

3,928,627 

235,401 

334,595 

1,280,052 


1,056,067 


10,400 

97,180 

6,000 

1,600 

400 


261,556,996 


10.0 

11.6 

5.3 

5.2 

14.3 

15.7 

4.4 

6.4 

11.9 

49.9 

8.1 


6.2 

51.0 
10.4 
25.0 
12.5 
25.0 


Value. 


$10,536,644 

4,167,232 

3,044,430 

2,255,735 

175,727 

204,506 

406,253 

251,218 

28,092 

167,065 

103,887 


65,331 

5,300 

10,093 

1,500 

200 

100 


8.19     21,425,333 


Total. 


%ic"{i;;.«  'isrfu.sr 


147,790,097 

79,906,910 

60.740,264 

54,150,403 

12,065,601 

5,255.792 

11,924,574 

4,978,879 

1,430,062 

478,606 

1,752,372 


1,438,063 

36,400 

152,260 

7,960 

2,200 

700 

166 


402,140,730 


leei* 


13.90 

1&96 

9.52 

7.42 

27.15 

24.97 

7.21 

8.96 

20.7 

64.3 

las 


11.6 

67.0 
14.8 
31.2 
15.0 
35.7 
50.0 


13.50 


ValOBL 


620,678,161 

15,166,434 

7,601,567 

4,020,282 

3,361,313 

1,312.507 

860,150 

446,077 

43l,2n 

307,662 


161, 


24,400 

23,518 

2,480 


54,640,374 


o  Includes  the  consumption  of  gas  piped  from  Kansas  to  Missouri. 

ft  Includes  the  consumption  of  gas  piped  from  West  Virginia  to  Marytaod. 
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Value  of  natural  gas  consumed  in  the  United  States,  1903-1908,  hy  States. 


state. 

1903. 

1904. 

1905. 

1906. 

1907. 

1908. 

PttmsylTanla 

Ohio 

$16,060,196 

7,200,867 

1,123,849 

7,070 

3,125,061 

1,944,667 

0  5,915,367 

280,426 

1,000 

$17,205,804 

9,303,843 

1,617,643 

6,285 

3,383,615 

2,222,960 

0  4,282,409 

268,264 

49,665 

}           14,082 

$19,237,218 

10,396.633 

2,265,946 

7,390 

3,686,606 

2,434,894 

03,056,634 

237,290 

126,028 

14,409 

1,600 

133,696 

7,223 

21,136 

20,762 

16,200 

300 

$21,085,077 
12,652,520 

}      4,030,776 

3,720,440 

2,654,116 

0  1,750,755 

287,501 

247,282 

150,695 

134,660 
87,211 

34,500 

22,800 

15,400 

300 

$22,917,547 

15,227,780 

/  b 6,206,862 

\           17,010 

c  3, 757, 977 

3,096,533 

1,570,605 

380,176 

406,942 

178,276 

168,397 
143,577 

126,582 

19,500 
300 
235 
100 

$20,678,161 

15,166,434 

6  7,691.587 

22.592 

ITUMMB 

¥bw><ir1 

W«tVinliiia. 

New  York 

e4,020,282 

3,281,312 

1^312,507 

424,271 

860,150 

KeDtneky 

Okkhoma 

Alebexna.     ,    .    , 

Tnik^^. , 

13,861 

236,837 

CaliJofiUa 

104,621 
3,310 

}            2,460 

14,140 

10,775 

300 

114,195 
4,745 

6,515 

14,300 

12,215 

300 

307.662 

Illinois 

446,077 

Arkamns 

Wyoming     . 

164,930 

Colorador 

Sooth  Dakota 

^VffiTMffiee .......... 

24,400 
350 

North  Dakota 

2,480 

OreKon..... 

250 

Iowa 

03 

35,807,860 

38,496,760 

41,662,855 

46,873,932 

64,222,399 

54,640,374 

o  A  poitlon  of  this  was  consumed  in  Chicago,  111. 

b  Includes  value  of  gas  piped  from  Kansas  to  Missouri. 

c  Includes  yalue  of  gas  piped  from  West  Virginia  to  Maryland. 

COMBIXED  VALUE  OF  NATURAL  GAS  AND  PETROIiEUM. 

The  following  tables  ^ve  the  value  of  natural  gas  and  of  petroleum 
and  their  combined  value  in  1907  and  1908,  hj  States,  arranged  in 
the  order  of  the  value  of  the  combined  production: 

Value  of  the  natural  gas  and  petroleum  produced  in  1907  and  1908,  and  their  combined 

valu£,  by  States. 

i9or. 


Pauoylvania. 
Wfst  Virginia. 

Kansas 

OUahoma 

Ohio 

najHOa 

CftUfomia 

Alabama 

LooislAna 

Texas 

Indiam 

KewYork.... 

Kentucky 

Tomessee 

Arkansas 

Colorado 

Wyoming 

Utah. 


Michigan 

MisaoSri. 

North  Dakota. 
Sooth  DakoU. 
Oregon 


State. 


Value  of 
natural  gas. 


I 
1 


$18,844,156 

16,670,962 

6,198,583 

417,221 

8,718,562 

143,577 

168,397 

178,276 

1,572,605 
766, 157 
380,176 
300 

126,582 


17,010 

19,500 

235 

100 


54,222,399 


Value  of 
crude  petro- 
leum. 


} 

[ 
} 

i 


$17,579,706 
15,852,428 

18,478,658 

14,769,888 
16,432,947 
14,699,956 


4,063,033 

10,401,863 

4,536,930 

2,127,748 

862,396 

272,813 
21,883 

6,500 


120,106,749 


Value  of 
natural  gas 
and  crude 
petroleum. 


I 


$36,423,862 
32,523,390 

25,094,462 

23,488,4'i0 
16,576,524 
14,868,353 

14,643,172 

6,109,535 
2,893,905 

1,242,872 


421,278 


23,510 

19,500 
235 
100 


174,320,148 
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Val%u  of  the  natural  ga»  and  petroleian  produced  in  1907  and  1908,  and  their  comhined 

value  J  by  Stateg—Contmned. 


1908. 


Pennsylvania. 
West  Virginia. 

Calilbmia 

Illinois 

Ohio 

Oklahoma 

Texas 

Louisiana 

Alabama 

Kansas 

Tn<^lftnft ... 

New  York.... 

Kentucky 

Arkansas 

Colorado 

Wyoming 

Missouri 

Michigan 


Utah. 

South  DakoU. 

North  Dakota. 

Tennessee 

Oregon 

Iowa 


State. 


Value  of 
natural  gas* 


$19,104,944 

14,837,190 

a07,6S2 

445,077 

8,244,835 

860,150 

236,837 

7,e»l,5S7 

1,312,507 

050,280 

424,271 

164,030 
22,502 


24,400 

2,480 

350 

250 

03 


Valae  of 

cnide  petro- 

lemn. 


54,640,374 


$16,881, 
16,011, 
23,433, 
22,648, 
14,178. 
17.604, 
6,700, 
4,131, 


194 
865 
502 
881 
502 
843 
708 
173 


746, 
3,208. 
2,071, 

706, 


606 


533 

811 


346,  «B 
50,265 


Value  of 

natural  gu 

andcniae 

petroleam. 


I 


120,706,258 


$35,086,138 
31,746.996 
23,741,154 
23,004.956 
22.423,337 
18,555,002 

11,068,718 

8,438,282 
4,516,380 
3,030,813 
1,131,082 


584^00 


24,400 

2.480 

350 

2S0 

03 


184,346,632 


WEIilj  RECORD. 

The  following  table  gives  the  record  of  natural  gas  wells  in  1908, 
by  States: 

Record  of  natural  gas  wells  in  1908,  by  States. 


State. 


Alabama 

Arkansas 

California 

Ck)lorado 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 

Missouri 

New  York 

North  Dakota 

Ohio 

Oklahoma 

Oregon 

Pennsylvania. 
South  Dakota 

Tennessee 

Texas 

West  Virginia 
Wyoming 


Drilled  in  1908. 

Productive 
Dec.  31, 

Aban- 

Productive 

doned  in 

Dec.  31, 

1907. 

Oas. 

Dry. 

Total. 

1908. 

1908. 

0 
54 
53 

2 
2 
5 

2 
2 
5 

11 

56 

1 

57 

3 
283 

a 

i2i 

42 

163 

26 

sn 

3,386 

187 

41 

228 

350 

3,223 

8 
1,760 

8 

403 

208 

611 

246 

1,917 

179 

19 

23 

42 

7 

191 

30 

5 

10 

15 

3 

32 

•  78 

16 

3 

10 

7 

«87 

1,049 

68 

10 

87 

20 

1,097 

8 

7 

1 

8 

1 

14 

2,942 

396 

124 

522 

167 

3.173 

344 

73 

40 

113 

43 

374 

2 
8,061 

1 
571 

'  *i47" 

1 
718 

a 

269 

8.3S3 

22 

9 

0 

1 

30 

4 
28 

4 

6 

8 

14 

1 

28 

2,160 

253 

80 

333 

99 

2,323 

11 

2 

2 

la 



20,468 

2,148 

746 

2,804 

1,241 

21,375 

o  Includes  some  weiis  which  produce  both  oil  and  gas. 
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ACREAGE  CONTROIiliBD  BY  NATTJRAIj  GAS  COMPANIES. 

The  following  table  shows  the  number  of  acres  of  land  held  by 
natural  gas  companies  in  1907  and  1908  and  whether  the  acr^Bage 
was  owned  in  fee  or  leased: 

Acreage  controlled  by  nattaral  gas  companies  in  1907  and  1908 ^  by  States. 


state. 


AJabama. 


CaUfbrnia 

Colorado 

DllDois 

Indiana 

Kamas 

Kentucky 

Louisiana 

MiaMori 

New  York.... 
North  DakoU. 

Ohio 

Oklahoma.... 
Pennsytvania. 

Texas 

West  Virginia. 
Wyoming 


1907. 


In  fee. 


70 

2,100 

646 


23,547 

22,543 

256 

500 

1,491 

3,238 


11,855 

7,808 

334,454 


38,126 
250 


446,884 


Leased. 


30,000 
140,148 


4 

47,250 

121, 161 

664,370 

64,162 

39,000 

40,535 

122,575 


849,436 

742, 157 

1,419,806 

28,112 

2,039,743 

2,300 


6,350,851 


Total. 


30,070 

142,248 

646 

4 

47,250 

144,708 

686,913 

64,418 

39,500 

42,026 

125,813 


861,291 

749,965 

1,754,262 

28,112 

2,077,869 

2,640 


6,797,735 


1906. 


In  fee. 


570 

3,800 

342 


23,029 

32,879 

306 

3,466 

1,831 

3,670 


7,287 

11,017 

350,075 

155 

41,683 

250 


Leased. 


25,000 

134,103 

800 

78 

60,648 

117,130 

628.112 

72,029 

8,005 

25,535 

151,877 

23,000 

860,508 

933,739 

1,508.809 

31,455 

2,249,552 

2,990 


480,362 


6,833,370 


Total. 


25,570 

137,903 

.       1,142 

78 

60,648 

140,159 

660,991 

72,337 

11, 471 

27,366 

155,547 

23,000 

867,795 

944,756 

1,858,884 

31,610 

2,291,235 

3,240 


7,313,732 


NATURAL-GAS  INDUSTRY  BY  STATES. 

PENNSYLVANU. 

The  report  shows  that  Pennsylvania  not  only  leads  all  States  in  the 
value  of  its  gas  production  in  1908  but  also  in  the  combined  value  of 
its  natural  gas  and  petroleum  production. 

The  statistics  of  the  natural-gas  industry,  as  given  in  the  table  of 
distribution,  show  that  the  value  of  the  sas  consumed  in  this  State  in 
1908  was  $20,678,161,  as  compared  with  $22,917,547  in  1907,  a  de- 
crease of  $2,239,386.  This  decrease  was  due  to  a  falling  off  in  con- 
sumption,  the  quantity  decreasing  from  164,541,179,000  cubic  feet  in 
1907  to  147,790,097,000  cubic  feet  in  1908;  the  average  price  per  thou- 
sand cubic  feet  was  13.99  cents  in  1908,  as  against  13.9  cents  in  1907,  a 
slight  advance.  It  will  be  noted  that  the  greater  decline  was  in  gas 
utilized  for  industrial  purposes,  the  quantity  and  value  decreasmg 
from  119,700,431,000  cubic  feet,  valued  at  $12,070,625,  in  1907,  to 
105,587,229,000  cubic  feet,  valued  at  $10,536,644,  in  1908,  this  de- 
cline being  partly  due  to  lessened  demand  for  gas  as  a  result  of  the 
general  depression  in  business  which  so  largely  affected  the  manufac- 
turing districts  of  this  State  in  1908.  In  some  instances  wells, 
owned  by  manufacturing  estabhshments  which  were  idle,  were  closed 
all  year.  In  the  domestic  consumption  of  gas  in  1908  there  was  a 
decBne  of  2,637,880,000  cubic  feet  in  quantity  and  $705,405  in  value, 
as  compared  with  1907. 

The  estimated  quantity  and  value  of  the  gas  produced  in  this  State 
in  1908  were  130,476,237,000  cubic  feet,  valued  at  $19,104,944,  as 
compared  with  135,516,015,000  cubic  feet,  valued  at  $18,844,156  in 
1907,  a  decrease  in  quantity  of  5,039,778,000  cubic  feet  and  an  in- 
crease in  value  of  $260,788. 
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The  average  price  received  per  1,000  cubic  feet  for  all  gas  produced 
in  the  State  advanced  from  13.9  cents  in  1907  to  14.64  cents  in  1908. 
The  average  price  of  gas  per  1,000  cubic  feet  consumed  in  the  State 
varied  from  2  J  cents  at  the  wells,  the  lowest  price  paid  for  gas  for  manu- 
facturing, to  32  cents,  the  highest  price  for  domestic  gas,  the  average 
price  of  all  gas  for  industrial  purposes  being  10  cents  and  for  domestic 
purposes  24  cents. 

During  the  year  1908  a  total  of  718  wells  was  completed  in  Penn- 
sylvania, of  which  571  were  productive  wells  and  147  were  dry  holes. 
Although  some  very  good  wells  were  drilled  in  the  gas  fields  of  this 
State  in  1908,  no  very  important  developments  have  been  reported. 
Three  good  gassers,  with  a  rock  pressure  varying  from  400  to  460 
pounds,  were  brought  in  in  Pleasant  Valley  Townsmp,  Potter  County. 
From  several  distncts  come  reports  of  decreased  pressure  and  failing 
gas  supply. 

Record  of  natural-gas  industry  in  Pennsylvania,  1897-1908. 


Qas  produced. 

Gas  oonsumed. 

Wrtls. 

Year. 

Num- 
ber of 
pro- 
ducexs. 

Value. 

Number  of  con- 
sumers. 

Value. 

Drilled. 

Produce 

live  Dec 

31. 

Domes- 
tic. 

Indus- 
trial. 

Gas. 

Dry. 

1897 

176 
232 
281 
266 
296 
379 
414 
414 
351 
309 
344 
b695 

$6,242,543 
6,806,742 
8,337,210 
10,215,412 
12,688,161 
14,352,183 
16,182,834 
18,139,914 
19,197,336 
18,558,246 
18,844,156 
19,104,944 

a  201, 059 

a  213, 410 

a  232, 060 

a  229, 730 

a  326, 912 

185,678 

214,432 

238,481 

257,416 

273,184 

205,115 

307,585 

1,124 
1,021 
1,236 
1,296 
1,743 
2,448 
2,834 
2,929 
2,845 
3,307 
3,812 
4,577 

$5,392,661 

6,064,477 

7,926,970 

9,812,615 

11,785,996 

13,942,783 

16,060.196 

17,205,804 

19,237,218 

21,085,077 

22,917,547 

20,678,161 

314 
373 
467 
53 
(^ 
775 
699 
701 
765 
603 
760 
671 

06 
74 
104 
142 
143 
232 
126 
174 
168 
153 
180 
147 

2,467 
2,840 
3.303 
3  776 

1898 

1899 

1900 

1901 

4,436 
5,211 
5,910 
6,352 
6,«» 
7,300 
8  051 

1902 

1903 

1904 

1905 

1906 

1907 

1908 

«"8,353 

a  Number  of  fires  supplied. 

i>  Includes  123  companies  producing  gas  ftom  oil  wells  only;  also  includes  216  producers  having  sfaaUov 
wells  in  Erie  county  for  their  own  domestic  consumption, 
e  Includes  350  shallow,  wells  in  Erie  county. 

Depth  OTid  gas  pressure  of  wells  in  Pennsylvania,  1906  to  1908,  by  counties. 


County. 


Allegheny 

Armstrong 

Beaver 

Butler 

Clarion 

Elk 

Crawford 

Erie 

Fayette  and  Somerset 

Forest 

Greene 

Indiana 

Jefloson 

McKean 

Mercer 

Potter 

Tioga 

Venango 

Warren 

Washington 

Westmoreland 


Depth,  in 
feet. 


1,530-2,800 

800^,384 

1,000 

824-2,600 

600-2,600 

1,400-3,200 
600-  900 
300-1,500 

1,700-2,660 
700-2,600 

1,400-3,200 

1,100-1.500 

1,800-2,715 
750-2,665 

1,100-1,500 
750-2,200 
730-1,400 
787-2,100 
eOO-2,060 
606-3,304 

1,800-^,300 


Pressure,  in  pounds. 


1906. 


1-    380 
7-   900 


} 


22-  700 

6-  450 

60-  990 

25-  100 

28-  300 

6-  90 

80-  350 


70-  800 

18-  880 

30-  ISO 

12fr-  400 


00-    200 

20-  100 
30-1,300 
80-    100 


1907. 


7-    400 

6-    800 

4 

15-  625 
a-    700 

4fr-    900 

10-    200 

lOO-  650 
75-  250 
80-1,200 


20O-    600 

20-    460 


40-  300 
350 
70-  160 
10-  60 
15-  100 
26 


1908. 


1-3SD 
2-600 


15^550 
15-^00 
60-940 

100 

200^550 

85-100 
TDnSSO 


32^760 
16^500 


100-160 

300 

4O40D 

14-2S0 

6^100 

10>30 
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NEW  YORK. 

The  returns  received  from  producers  in  New  York  show  that  the 
quantity  and  value  of  natural  gas  produced  in  this  State  increased 
from  3,287,974,000  cubic  feet,  valued  at  $766,157,  in  1907,  to 
3,842,402,000  cubic  feet,  valued  at  $959,280,  in  1908,  an  increase  of 
594,428,000  cubic  feet  and  of  $193,123.  The  number  of  domestic  con- 
sumers increased  from  83,805  in  1907  to  91,391  in  1908.  It  will  be 
observed  that  only  about  one-third  of  the  gas  consumed  in  New  York 
is  produced  in  the  State,  the  diflFerence  l)etween  the  consumption 
ana  the  production  being  the  quantity  of  gas  piped  into  the  State 
from  Pennsylvania,  upon  whose  gas  fields  the  consumers  of  New  York 
are  so  largely  dependent  for  their  supply.  During  the  year  1908 
the  total  consumption  of  gas  in  New  York  amounted  to  12,085,891,000 
cubic  feet,  valued  at  $3,281,312,  as  compared  with  11,857,754,000 
cubic  feet,  valued  at  $3,098,533,  m  1907,  an  increase  of  228,137,000 
cubic  feet  and  of  $182,779. 

The  greater  portion  of  the  gas  consumed  in  this  State  is  utilized 
for  domestic  purposes,  and  that  supplied  for  industrial  purposes  is 
used  mostly  for  power  plants,  gas  engines,  and  boilers. 

A  total  of  87  wells  was  completed  in  the  State  in  1908,  of  which 
68  were  producers  of  gas  and  19  were  dry  holes,  the  number  of  pro- 
ductive gas  wells  at  the  close  of  the  year  being  1,097. 

The  average  price  of  gas  per  1,000  cubic  feet  in  1908  was  27.15 
cents,  or  1.05  cents  more  than  in  1907,  when  the  price  was  26.1  cents. 

Record  of  ruUwral-gas  industry  in  New  York,  1897-1908. 


1 
Gas  produced.                     Oas  consumed. 

Wells. 

Year. 

Ninn- 
berof 
pro- 
ducers. 

Value. 

Ninnber  of  con- 
sumers. 

Value. 

DriUed. 

ProdiKV 

tiveDec. 

31. 

Domestic. 

Indus- 
trial. 

Gas. 

Dry. 

vm 

41 

62 

84 

80 

114 

116 

144 

153 

148 

143 

aoB 

»263 

0200,076 
220,078 
294,503 
335,367 
203,232 
346,471 
403,686 
522,575 
623,251 
672,705 
766,167 
050,280 

a55,086 

a  68, 662 

a  76, 544 

080,837 

a05,161 

50,536 

57,035 

67,203 

67,848 

74,538 

83,805 

91,391 

80 
103 
121 
138 

08 
215 
206 
451 
447 

95 
155 
213 

1874,617 
1,006,567 
1,236,007 
1,456,286 
1,604,925 
1,723,709 
1,944,667 
2,222,980 
2,434,804 
2,654,115 
3,098,533 
3,281,312 

33 
63 
36 
57 
53 
69 
75 
78 
89 
64 
61 
68 

7 

9 

7 

11 

14 

8 

11 

12 

17 

14 

13 

19 

350 

18B8 

422 

18B9 

447 

1900 

504 

1901 

557 

1902 

626 

19(B 

7D0 

19M 

744 

1905 

830 

1906 

010 

1907 

1,049 
1,007 

1906 

a  Number  of  fires  supplied. 

t  Ineludes  48  oompaiues  which  produced  gas  from  oil  wells  only. 
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Depth  and  gaa  pressure  ofwelU  in  New  Yorh,  1906-1908,  by  covnlies. 


Coonty. 


Allegany 

Cattaraugus 
Chautauqua 

Erie 

Niagara 

Qenesee 

Livingston.. 
Onondaga. . 

Ontario 

Seneca 

Oswego 

Schuyler 

Yates 

Steuben 

Wyoming. . , 


Depth,  In 
feet 


GOO-1,700 
400-2,200 
150-2,471 
360-2,980 
5fiO 

1,150-1,850 
345-1,800 

1,000^,000 
700-2,300 

1,450-1,560 

700-1,200 

1,400 

1,200-1,000 
27»-    850 

1,638-1,800 


} 


} 
} 


Pressure,  in  pounds. 


1900. 


30-260 

20-90 

5-050 

56-400 


5-  10 
100-350 

1(^600 

4400 

100-«85 

70-^00 
120-200 


{. 


1007. 


10-150 
5-85 
1-800 

40^585 


300-680 

10 

100 

6S-I2S 


100^35 
'140^206' 


1908l 


10-aoo 

4-UO 

l-«» 

25^500 

150 

600 

1-330 

100-350 

66-«10 


15-100 

25 
10D-20D 


WBST  VIRGiniA. 

West  Virginia  ranks  second  in  quantity  and  value  of  natural  gas 
produced  in  the  United  States  in  1908,  as  well  as  second  in  the  com- 
Dined  value  of  its  natural  gas  and  petroleum  production. 

It  is  not  possible  to  give  accurately  the  quantity  and  value  of  the 

gas  produced  in  West  Virjrinia,  since  gas  is  piped  through  the  same 
ne  as  gas  from  another  otate;  hence  only  approximate  figures  can 
be  given.  The  returns  received  indicate  that  there  was  a  decline 
in  the  production  of  gas  in  West  .Virginia  in  1908  as  compared  with 
1907,  tnere  being  a  falling  off  in  the  quantity  of  gas  piped  out  of  the 
State.  The  decune  is  noticeable  in  the  quantity  of  gas  consumed  for 
manufacturing  purposes,  which  was  due  in  part  to  a  cfecreased  demand 
caused  by  the  depression  in  business  in  the  industrial  districts  of 
Ohio  and  "Pennsylvania.  There  is  also  a  constantly  increasing  demand 
for  gas  for  domestic  purposes.  A  larger  proportion  of  the  gas  was 
piped  to  cities  and  towns  m  northern  Ohio  and  consumed  for  domestic 
purposes  in  1908  than  in  previous  years. 

Tiie  construction  of  the  new  pipe  line  from  the  gas  fields  of  this 
State  to  Cincinnati,  Ohio,  was  the  most  iniportant  work  undertaken 
in  1908  in  connection  with  the  natural-gas  industry  of  West  Vii^inia. 
This  new  line  extends  in  a  westerly  and  northwesterly  direction, 
beginning  at  CuUoden,  W.  Va.,  and  runiung  through  the  northeast- 
erlv  part  of  Kentucky,  just  south  of  Ohio  niver,  and  comprises  33 
miles  of  18-iiich  pipe  from  CuUoden  to  Big  Sandy  River  and  126  miles 
of  20-inch  pipe  from  that  point  to  and  through  the  city  of  Covington, 
Ky.,  where  it  terminates  at  present  in  two  12-inch  pipes  crossing  the 
suspension  bridge  into  the  city  of  Cincinnati.  The  main  pipe  is 
wrought  steel,  J  inch  and  ^^  inch  thick  j  the  size  given  above  is  out- 
side diameter.  In  addition  to  the  mam  line,  there  are  25  miles  of 
8-inch  and  12-inch  field  lines  running  directly  south  from  the  18-inch 
line  into  the  Lincoln  County  and  miyne  County  ^as  fields  of  south- 
western West  Virginia,  and  about  as  many  more  miles  of  smaller  field 
line  piping  connecting  the  various  gas  wells.  The  capacity  of  the 
pipe  line  at  point  of  delivery  is  70,000,000  cubic  feet  of  gas  per  day* 
This  line  is  the  property  of  the  Cincinnati  Gas  Transportation  Com- 
pany and  is  leased  to  the  Columbia  Gas  and  Electric  Cbmpany .    This 
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new  line  was  completed  and  in  oi)eration  July  1, 1909,  on  which  date 
gas  was  being  supplied  to  the  cities  of  Cincinnati,  Omo,  and  Coving- 
ton, Ky. 

Tlie  consumption  of  gas  in  West  Virginia  and  Maryland  amounted 
to  54,159,403,000  cubic  feet,  valued  at  $4,020,282,  m  1908,  as  com- 
pared with  54,170,520,000  cubic  feet,  valued  at  $3,757^977,  in  1907, 
a  reduction  of  11,117,000  cubic  feet  in  quantity  and  a  gam  of  $262,305 
in  value.  Of  this  total  consumption  10,688,856,000  cubic  feet,  val- 
ued at  SI  ,764,547,  were  used  for  domestic  purposes,  and  43,470,547,000 
cubic  feet,  valued  at  $2,255,735,  were  usea  for  manufacturing  and 
other  industrial  purposes.  Of  the  quantity  consumed  for  industrial 
purposes,  approxunately  10,411,444,000  cubic  feet,  valued  at  $250,365, 
almost  equaling  in  quantity  the  gas  utilized  for  donaestic  purposes, 
were  consumea  in  the  manufacture  of  carbon  black  in  this  State  in 
1908.     Gas  was  also  used  for  iron,  ^lass,  and  brick  manufacturing. 

The  price  of  gas  per  1,000  cubic  &et  in  1908  ranged  from  H  cents 
at  the  wells  to  26^  cents,  the  highest  price  received  for  gas  used  for 
domestic  purposes,  the  average  for  the  year  being  7.42  cents,  as  com- 

{>ared  witn  6.9  cents  in  1907.  The  average  price  per  1,000  cubic 
eet  received  for  gas  consumed  for  domestic  purposes  was  16^  cents 
and  for  industrial  purposes  5.2  cents. 

It  will  be  observed  that  the  quantity  and  value  of  gas  produced  in 
West  Virginia  and  consumed  in  Maryland  are  included  with  the  fig- 
ures showmg  the  consumption  of  gas  in  West  Virginia,  as  there  is  but 
one  company  piping  gas  from  West  Virginia  to  Maryland  and  the 
figures  must  not  be  disclosed.  During  the  year  1908  gas  produced  in 
West  Virginia  was  supplied  to  the  cities  of  Cumberland,  Lonaconing, 
Frostburg,  Eckhart,  McCoole,  Barton,  and  other  small  towns  m 
All^any  County,  Md. 

There  were  333  wells  completed  in  West  Virginia  in  1908,  of  which 
253  were  gas  wells  and  80  were  dry  holes,  and  99  gas  wells  were  aban- 
doned, the  total  of  productive  gas  wells  in  this  State  at  the  close  of 
1908  being  2,323.  Keports  from  the  older  gas  fields  state  that  the 
pressure  is  slowly  dinnnishing  and  that  it  is  becoming  necessary  to 
develop  new  fields  to  maintain  the  supply. 

Record  of  naturalrgas  industry  in  West  Virginia,  1897-1908. 


Yetf. 


18B7. 

vm. 
un. 

1900. 
1«U. 

im. 

1901. 
1904. 
190S. 
190$. 
1907. 

noB. 


Gas  produced. 

Gas  consumed. 

Number  of  con- 

• 

Num- 

sumers. 

ber  of 
pro- 
ducers. 

Value. 

Value. 

Domestic. 

Indus- 
trial. 

12 

9912,528 

a  30, 015 

393 

1791,192 

19 

1,334,023 

0  28,652 

125 

914,969 

30 

2,335,864 

a  38, 137 

305 

1,310,675 

34 

2,959,032 

a45,943 

184 

1,530,378 

44 

3,954,472 

a55,806 

266 

2,244,758 

79 

5,300,181 

29,357 

877 

2,473,174 

88 

6,882,350 

36,179 

1,122 

3,126,061 

90 

8,114,249 

44,563 

1,005 

3,383,515 

n 

10,075,804 

45,588 

1,417 

3,586,606 

67 

13,735,343 

51,281 

913 

3,720,440 

106 

16,670,962 

53,807 

1,000 

c  3, 757, 977 

6182 

14,837,130 

63,228 

1,225 

e  4, 030, 282 

Wells. 


Drilled. 


47 

1 

32 

4 

78 

6 

129 

6 

177 

8 

142 

37 

242 

43 

292 

33 

385 

28 

263 

23 

377 

69 

253 

80 

Produc- 
tive 
Dec.  31. 


196 

227 

300 

428 

604 

745 

987 

1,274 

1,570 

1,831 

2,160 

2,323 


•  Number  of  fires  supplied. 

(Includes  24  companies  which  produced  gas  from  oil  wells  onl j. 

« iDchides  gas  consumed  in  Maryland. 
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Depth  and  gas  presswre  ofwdls  in  West  Virginia,  1906  to  1908,  hy  counties. 


County. 


Braxton... 

Clay 

Taylor 

Brooke 

Cabell 

Calhoun... 
Doddridge. 

Qilmer 

Hancock... 
Harrison . . . 
Kanawha.. 

Lewis 

Lincoln 

Marion 

Marshall . . . 
Monongalki 
Pleasants.. 

Ritchie 

Roane 

Tyler 

Upshur 

Wetzel 

Wirt 

Wood 


Depth,  in 
feet. 


2,250-2,350 

1,650-1,800 

2,100 

1,300-1,700 

900-2,325 
1,470-4,000 
1,700-2,080 
1,280-2,873 

800-1,400 

800-3,049 
1,500-1,700 
1,510-2,700 
1,200-2,400 
2,300-3,100 
1,400-2,900 
1,400-3,106 
1,200-1,985 
1,700-2,200 
1,472-2,350 
1,650-2,700 
2,300 
2,068-3,172 

700-1,600 
1,200-1.500 


1- 


Pressore,  in  pounds. 


1906. 


350-  650 
300 

100-    900 

466 

80-     90 

32fr-l,000 


20O-    900 
'466^'  750' 

"iso^'soo 


80 


42-     50 
60-    530 


1907. 


250-000 

100 
300-625 
2QO-600 

180-620 


15-300 
105-«75 


250-900 

500 

300-350 


140-450 
50-300 


340 
160.650 


125-242 
20-530 


190S. 


30-600 
230-660 


70-580 


1-a 

150-800 


275-750 


100-700 
16O«l0 

40-100 
200-350 

2S-67D 
500-700 

40-3tt 


65-300 

ao-500 

40-150 


KENTUCKY. 

The  report  shows  that  the  value  of  natural  gas  produced  from  wells 
in  Kentucky  is  increasing,  the  total  value  for  1908  having  been 
$424,271,  as  compared  with  $380,176  in  1907  and  with  $287,501  in 
1906.  Most  of  the  gas  produced  in  this  State  is  used  for  domestic 
purposes;  considerable  gas,  however,  is  produced  from  oil  and  gas 
wells  in  Wayne  County  and  is  consumed  m  the  oil  fields  for  develop- 
ment and  operating  purposes. 

The  natural-gas  wells  of  Kentucky  are  located  in  Breckenridge, 
Clay,  Floyd,  Hardin,  Jefferson,  Knox,  Logan,  Martin,  Meade,  Menifee, 
Powell,  Shelby,  Wayne,  and  Wolfe  counties.  A  few  gas  wells  have 
been  drilled  in  Christian  and  Warren  counties,  but  their  product  has 
not  been  used.  The  wells  of  Hardin  and  Jefferson  counties  are  shal- 
low and  their  supply  is  almost  exhaustod^the  {)resence  of  water 
causing  the  abandonment  of  many  wells.  Wells  in  Meade  County 
have  declined  greatly  and  are  still  declining.  Some  wells  have  been 
drilled  in  Logan  County,  the  product  of  which  was  used  at  Diamond 
Springs  in  1908,  but  preparations  are  being  made  to  lay  a  pipe  line  to 
LewisDurg  to  supply  that  town  and  Russellville.  The  Cumberland 
Gas  Company,  having  wells  in  Knox  and  Wayne  counties,  which  has 
been  supplymg  gas  to  domestic  consumers  m  Barboursville,  is  in- 
stalling a  plant  m  Monticello.  During  the  year  1908  a  total  of  19 
productive  gas  wells  and  23  dry  holes  was  drilled  in  Kentucky,  and 
7  gas  wells  were  abandoned,  the  total  number  of  productive  gas 
wells  being  191  at  the  close  of  the  year,  of  which  41  were  closed  in. 
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Gas  produced. 

Gas  consumed. 

Wells. 

Yew. 

Num- 
ber of 
pro- 
ducers. 

Value. 

Number  of  con- 
sumers. 

Value. 

DriUed. 

Produo- 

tlve 
Dec.  31. 

Domestic. 

Indus- 
trial. 

Gas. 

Dry. 

1906 

45 

38 
67 

$287,601 
380,176 
424,271 

17,216 
19,279 
21,778 

18 

239 

42 

1287,601 
380,176 
424, 2n 

166 

1907 

31 
19 

14 
23 

179 

19QH 

191 

OHIO. 

Ohio  was  second  to  Pennsylvania  in  the  number  of  industries  sup- 
plied with  natural  gas  in  1908,  but  first  in  the  number  of  domestic 
consumers.    Ohio  produced  in  1908  little  more  than  one-half  the  gas 
consumed  in  the  State,  her  consumers  being  dependent  upon  the  gas 
fields  of  Pennsylvania  and  West  Virginia  for  a  portion  of  their  suppljr, 
the  lai^r  part  of  which  was  piped  from  the  gas  fields  of  West  Vir- 
^[inia.     It  is  estimated  that  the  production  of  natural  gas  in  Ohio  in 
1908  amounted  to  47,442,393,000  tubic  feet,  valued  at  $8,244,835,  as 
compared  with  52,040,996,000  cubic  feet,  valued  at  J8,718,562,  in 
1907,  a  decrease  in  1908  of  4,598,603,000  cubic  feet  and  of  J473,727. 
The  table  of  distribution  shows  that  the  quantity  of  gas  consumed 
in  Ohio  fell  from  82,971,768,000  cubic  feet  m  1907  to  79,906,916,000 
cubic  feet  in  1908,  a  reduction  of  3,064,852,000  cubic  feet  in  quan- 
tity, and  a  decrease  in  value  of  only  $61,346,  or  from  $15,227,780 
in  1907  to  $15,166,434  in  1908.     It  will  be  noted  that  there  was  a 
marked  increase  in  quantity  and  value  of  gas  sold  for  domestic 
purposes  in  1908  as  compared  with  1907,  and  a  corresponding  decrease 
in  quantitv  and  value  of  gas  sold  for  industrial  purposes.     This  was 
brought  aoout  partly  by  the  industrial  depression,  which  restricted 
consumption,  and  bv  the  piping  of  gas  through  the  new  line  from  the 
West  Virginia  gas  nelds  to  Cleveland  and  other  cities  and  towns  in 
northern  Ohio,  where  miUions  of  feet  of  gas  were  delivered  for  con- 
sumption, most  of  which  was  supplied  for  domestic  purposes.     The 
quantity  of  gas  consumed  for  domestic  purposes  in  Ohio  m  1908  was 
43,848,494,000  cubic  feet,  valued  at  $10,999,202,  as  against  41,970,- 
198,000  cubic  feet,  valued  at  $10,228,989,  in  1907,  an   increase  of 
1,878,296,000  cubic  feet  and  of  $770,223.    The  quantity  of  gas  supplied 
for  industrial  and  manufacturing  consumption  was  36,058,425,000 
cubic  feet,  valued  at  $4,167,232,  m  1908,  as  compared  with  41,001,- 
570,000  cubic  feet,  valued  at  $4,998,801,  in   1907,  a  decrease  of 
5,043,145,000  cubic  and  of  $831,569. 

The  price  of  gas  per  1,000  cubic  feet  in  Ohio  in  1908  ranged  from 
4  cents  at  the  well,  the  lowest,  to  50  cents,  the  highest  price  paid  for 
gas  supplied  for  domestic  purposes,  the  average  price  of  all  gas  for 
the  year  being  18.98  cents,  as  compared  witn  18.4  cents  in  1907. 
The  average  price  of  gas  consimaed  ror  domestic  purposes  advanced 
from  24.4  cents  in  1907  to  25.1  cents  in  1908,  while  the  average  price 
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of  gas  consumed  for  manuf acturmg  and  industrial  purposes  decreased 
from  12.2  cents  in  1907  to  11.6  cents  in  1908. 

A  total  of  398  eas  wells  and  124  dry  holes  were  drilled;  and  167  gas 
wells  were  abandoned  in  1908,  the  total  number  of  productive  gas 
weUs  at  the  close  of  the  year  being  3,173.  These  figures  include  a 
total  of  901  shallow  wells  in  Ashtabula,  Cuyahoga,  L^e,  and  Lorain 
counties,  26  of  which  were  drilled  in  1908.  These  wells  supplied  979 
domestic  consumers,  the  value  of  the  ^as  consumed  bein^  estimated 
at  $56,220.  Little  need  be  said  regardm^  these  weUs,  which  have  no 
commercial  value,  most  of  them  being  drilled  on  the  properties  of 
the  owners,  for  their  own  domestic  use,  and  few  of  them  producing 
more  than  sufficient  gas  for  one  dwelling. 

Some  good  weUs  \mich  will  do  much  to  supplv  the  needs  of  con- 
sumers were  completed  in  1908  in  the  gas  nelos  of  Ohio.  In  the 
Roseville  field  2  weUs  were  drilled,  with  pressure  ranging  from  350 
to  400  pounds.  Li  the  Chnton  sand  of  Knox  and  Licking  counties. 
at  deptns  varying  from  2,250  to  3,200  feet,  several  weUs  were  driJled 
in  1908,  with  pressures  ranging  from  250  to  525  pounds,  one  espe- 
cially good  well  in  Knox  County  at  a  depth  of  2,600  reet  having  a  pres- 
sure of  900  pounds.  Li  the  Homer  and  Siigar  Grove  gas  fields  it  is 
reported  that  the  rock  pressure  is  diminishing  rapidly,  owing  to  the 
installation  of  gas  pumps,  and  that  the  supp^  is  decreasing  propor- 
tionately. Li  the  Homer  field  rodk  pressure  in  1908  was  from  110 
to  600  pounds,  an  average,  as  indicated  by  165  wells,  equal  to  263 
pounds;  in  1907  the  rock  pressure  was  from  115  to  555  pounds,  and 
the  average  for  131  wells  was  265  pounds.  Li  the  Sugar  Grove  field 
rock  pressure  in  1908  was  from  45  to  300  pounds,  an  average,  as 
indicated  by  74  wells,  equal  to  108  pounds;  in  1907  the  rock  pressure 
was  from  27  to  558  pounds  and  tne  average  for  74  wells  was  117 

Sounds.     In  1908  gas  developments  were  m  progress  in  Jefferson 
bunty,  and  at  a  depth  of  600  to  700  feet  some  gas  wells  were  drilled, 
with  a  pressure  of  150  to  230  pounds. 

Record  of  naiwral  gas  industry  in  Ohio,  1897-1908. 


Year. 


1897 
1898 
1899 
1900 
1901 
1902 
1903 
1904 
1906 
1906 
1907 
1906 


Gas  produced. 

Num- 

ber of 

Value. 

pro- 

ducers. 

157 

$1,171,777 

237 

1,488,306 

359 

1,866,271 

281 

2,178.234 

305 

2,147,215 

451 

2.355,458 

615 

4,479,040 

453 

5,315,564 

425 

6,721.462 

409 

7,145,809 

468 

8,718.562 

cl.063 

8,244,835 

Gas  consumed. 


Number  of  con- 
sumers. 


Domestic. 


Indus- 
trial. 


Value. 


a85,368 

183 

a  68, 211 

349 

a  77, 787 

691 

a  135,743 

1,092 

0  149,709 

949 

120.127 

786 

197.710 

1,786 

232.557 

1,136 

274.585 

2,955 

310, 175 

3,316 

380,489 

5.476 

427,276 

3,621 

11,506,454 

2,250,706 

3,207,286 

3,823,209 

4,119,059 

4,785,766 

7,200,867 

9.393,843 

10,396,633 

12,652,520 

15,227,780 

16,166,434 


Wells. 


Drilled. 


Gas. 


Dry. 


120 
134 
97 
113 
266 
290 
334 
342 
337 
431 
398 


51 
12 
17 
19 
35 
40 
62 
49 
68 
51 
90 
124 


Prodne- 
DecSL 


729 
806 


1,( 

1,343 

1.623 

1,661 

1,706 

»  1,977 
2,912 

'3,173 


a  Number  of  fires  supplied. 
b  Exclusive  of  oomplete  report  of  shallow  wells. 

c  Includes  83  producers  which  supplied  eas  from  oil  wells  only;  also  735  producers  in  Ashtabula,  Lake, 
Lorain,  and  Cuvahoca  counties  having  shallow  wells  for  their  own  domestic  purposes, 
d  Includes  901  shallow  wells  located  In  Ashtabula,  Lake,  Lorain,  and  Cuyahoga  counties. 
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Depth  and  gas  pressure  of  wells  in  OMo^  1906  to  1908 ^  by  counties. 


County. 


AOen 

AshUbola. 

Athens 

Aocbise 

BeuDont 

Qtfroll 

Colnmhiana. 

CoyalMsa 

Darke. 

Fairfldd 

Goenisey 

Hanoock 

Hariln. 

Harrteoo 

Hoekin^ 

Holmes 

Jeffcnon. 

Knox 

Lake. 

Lkking 

LogAQ. 

Lorain 

LOCBS 

Medina. 

Mercer 

Monroe 

Monan 

MmKfawnm 

N^ie... 

Ottawa 

Pwry 

Richland 

Sandosky 

Senecft 

TnunboU 

Van  Wert 

Vinton  and  Jackson 

Wanen 

Washington 

Wood 


Depth,  in 
leet. 


1,200-1 

60O-2 

60O-1 

1. 110-1 

1,200-1 

1,25^1 

650- 

500-1 

960-1 

1,900-2 

1,050-1 

1,100-1 

1,260-1 

703-1 

2 

700-1 

600-2 

590-3 

500-1 

2,100-2 

1 

338-1 

1,165-1 

300-1 

1,090-1 

1,200-2 

250-1 

1,060-1 

1,650-1 

1,250-1 

1,200-2 

2 

470-1 

400-1 

370- 

1,200-1 

520- 

276-1 

70O-2 

1,200-1 


,260 
,030 
,200 
,220 
,824 
,434 

900 
,300 
,300 
,500 
,300 
,400 
.460 
,600 
,300 
,000 
,026 
.000 
,400 
,850 
,460 
,150 
,550 
,300 
,400 
,000 
,450 
.300 
,750 
.600 
.500 
,550 
,400 
.460 

388 
,270 

800 
,000 
,600 
,400 


Pressure,  In  pounds. 


1906. 


25- 

100 

200 

60- 

350 

6- 
20O- 
20O- 

70- 

100 
250 

160 

275 
876 

90- 

225 

240 

15-    300 

250 

2-    250 

250 

100-    300 

50O-    600 

210 

20O-    300 

50-    940 


80-    640 
10-      60 


1907. 


75-    103 

40-    130 

400 

85 


40-    200 


21^ 

240 

110-    400 


30O-  500 
26 

20O-  750 
40 

0-   90 

1-   90 

20-   43 

136 

30-  600 

2-   40 

400 

16-  500 

40O-  425 

50-  420 

60-  420 
350-  700 

1,000-1,260 
30-  160 

1,100 
30-   75 
16-  140 

75-  200 

300 

76-    350 
20 


1908. 


3-    300 
30-    250 


6- 
6- 


225 
100 


200^    350 

30-    275 

90 

30 

6-    150 

300-    450 

3-       6 

16-    160 

6-    125 


180-  205 
150-  495 
140-  900 
100 
100-    730 


0- 

1- 

20- 

2- 


120 
80 
75 

250 


20O-    500 

20-    450 

350-    400 

550 

20-    400 

76-      85 

600-1,000 

20-    200 

2-    160 

75 

175 

276-    325 

40-      60 

16-    650 


INDIANA. 

As  shown  by  the  table  of  distribution  the  production  of  gas  in 
Indiana  is  slowly  decreasing,  the  quantity  decUning  from 
6.615,204,000  cubic  feet,  valued  at  $1,570,605,  in  1907,  to 
5,255,792,000  cubic  feet,  valued  at  $1,312,507,  in  1908,  a  reduction  of 
1,359,412,000  cubic  feet  and  of  $258,098.  Of  the  estimated  total 
production  in  1908,  there  were  3,957,133,000  cubic  feet,  valued  at 
$1,108,001,  with  an  average  price  of  28  cents  per  1,000,  utilized  for 
domestic  purposes,  and  1,298,659,000  cubic  feet,  valued  at  $204,506, 
consumed  for  industrial  purposes.  Of  the  total  quantity  supplied 
to  industrial  estabUshments,  it  is  estimated  that  723,208,000  cubic 
feet,  valued  at  $105,708,  were  consumed  by  glass,  tile,  foundry,  and 
chemical  works,  and  that  575,451,000  cubic  feet,  valued  at  $98,798, 
were  consumed  for  generating  power,  for  gas  engines,  for  elevators, 
pumping  stations,  electric  light  plants,  laundries,  etc. 

The  scarcity  and  failure  of  gas  has  been  detrimental  to  the  oil 
operators  of  this  State,  who  depended  so  largely  upon  this  fuel  for 
the  operation  of  their  plants.  In  1908  many  oil  wells  were  shut  in 
during  the  winter  months,  when  pressure  is  at  its  lowest,  for  lack  of 
g&Si  and  some  leases  were  abandoned  altogether.     Some  attempts 
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were  made  to  revive  old  ^as  wells  by  drilling  deeper,  and  many 
new  wells  were  drilled  in  old  ^as  fields,  but  no  important  develop- 
ments have  been  reported.  A  row  good  gas  wells  were  drilled  in  Pike 
County  at  a  depth  of  1,137  to  1,208  feet,  with  250  to  525  pounds 
pressure,  but  these,  for  lack  of  a  market,  nave  not  been  put  to  use 
except  for  development  purposes  on  the  leases.  A  few  new  wells 
in  Sullivan  County  have  a  pressure  of  295  pounds.  It  is  reported 
that  siQce  factories  have  ceased  to  use  gas  for  fuel,  pressure  seems  to 
be  increasing  slightly  in  some  of  the  old  gas  wells. 

It  appears  from  the  following  table  tnat  the  number  of  gas  pro- 
ducers in  Indiana  increased  from  687  in  1907  to  861  in  1908.  This  is 
accounted  for  by  the  fact  that  more  complete  returns  have  been 
received;  also  that  several  of  the  lai^e  gas  companies  have  either 
abandoned  the  wells  they  formerly  operated,  or  sold  them  to  the 
farmers  upon  whose  lands  the  wells  are  located.  Each  of  the  wells  is 
thus  reported  as  a  separate  producer  in  1908.  Many  of  these  wells 
produce  sufficient  gas  for  one  or  more  dwellings.  Another  feature  in 
this  connection  is  that  560  of  the  total  861  producers  reporting  in 
1908  have  but  one  well  each. 

In  the  year  1908  a  total  of  187  productive  gas  wells  was  drilled 
and  41  dry  holes,  and  350  gas  wells  were  abandoned,  the  total  being 
3,223  productive  gas  wells  at  the  close  of  the  year.  Of  this  total 
number  Decatur  County  had  338  wells;  Delaware  County,  330; 
Shelby  County,  150;  and  Rush  County,  377. 

In  most  of  the  cities  of  Indiana  gas  rates  have  advanced,  but  in 
the  country  districts,  where  gas  is  sold  at  flat  rates,  prices  have 
changed  little  if  any.  The  lowest  price  chained  for  gas  per  1,000 
cubic  feet,  to  be  used  for  domestic  purposes,  was  12^  cents,  a  small 
quantity  being  suppUed  at  this  price.  In  Decatur  ODunty  15  cents 
per  1,000  cubic  feet  was  the  prevailing  price;  in  Rush  and  Shelby 
counties  the  price  ranged  from  15  to  25  cents;  in  other  counties  of 
the  State  prices  were  from  20  cents  to  $1.25. 

Record  ofnatxtral  gas  industry  in  Indiana^  1897-1908. 


Year. 


1897. 
1898. 
1899. 
1900. 
1901. 
1902. 
1903. 
1904. 
1905. 
1906. 
1907. 
1908. 


Oas  produce(i. 

Num- 

ber of 

Value. 

pro- 

daoers. 

452 

$5,009,208 

533 

5,060,969 

671 

6,680,370 

670 

7.254,539 

656 

6,954,566 

929 

7,081,344 

924 

6,098,364 

846 

4,342,409 

740 

«5,  Uv4,  lti)4 

578 

1,760,715 

687 

1,572,606 

6861 

1,312,507 

Qas  ooDsomed. 


Number  of  con- 
sumers. 


Domestic. 


a  214, 760 

a  173, 454 

a  181,440 

a  181.751 

a  153,860 

101,481 

90,118 

84,862 

63,194 

47,368 

46,210 

42.054 


Value. 


I 


$3,945,307 
4,682,401 
5,833,370 
6,412,307 
6,276,119 
6,710,060 
5,916,367 
4,282.409 
3,056,634 
1,760,755 
1,670,605 
1,312,507 


Wells. 


Drilled. 

Gas. 

Dry. 

419 

66 

706 

111 

838 

100 

861 

166 

985 

208 

1,331 

205 

805 

242 

706 

153 

252 

74 

159 

46 

185 

66 

187 

41 

Produc> 

live  Dec- 

31. 


2,881 
3.325 
3,909 
4.546 
4,5r2 
5,S» 
5,514 

3.650 
3,523 
3.3?*; 
3,223 


a  Number  of  fires  supplied.  t>  Includes  38  companies  which  produced  gas  from  oil  weDs  only. 
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Depth  and  gat  presture  of  wells  in  Indiana^  1906  to  1908 ^  by  counties. 


Coimty 


BlMklord 

Chrk 

DftTicss.. 
Martin... 
Decatur.. 
Delaware. 

Oiant 

Hamiltoo. 
Hancock. 
Hairiaon. 
Henry... 
Howard.. 
J« 

1 

Hiaml.... 
Marlon.... 

f&'.:::: 

Bandi^li. 

Rush 

Shelby 

Solltvan.. 

ThMon 

Wayne 


D«>th,  In 
feet. 


} 


86^ 

040-1 

12»- 


990 

,060 

244 


400-    600 


} 


72S-1 
728-1 
900-1 
800-1 
700-1 
320- 
800-1 
860-1 
90Q-1 
1 
80O-1 
900- 

960-1 

,137-1 
900-1 
780-1 
7S0-1 
721- 
750-1 
800-1 


,000 
,200 
,100 
,200 
,100 

404 
,100 
,100 
,417 
,360 
,000 

975 

,000 

,208 
,140 
,035 
,000 
730 
,100 
,150 


Pressure,  In  i>ounds. 


1906. 


2&-150 
1-    6 


4-15 

30-340 

1-36 

a  15 

10-200 

&-200 

30 

10-200 

20-200 

190 


A-  50 
70-100 


25-276 
40^350 
60-330 


45-215 
70-75 


1907. 


6-  150 
1-    66 


8-    26 

15-336 

1-    40 

ab240 

10-  176 

6-  140 

60 

15-  120 

26-260 

160 


1-  200 
20-    60 

60-  190 


6-  260 
26-350 
46-350 
296 
40-  200 
50-  80 


1908. 


100-150 

2-  60 

10-  27 

6-50 

•  10-336 

76 

45 

10-190 

6-250 

40 

6-270 

3-240 

60 

8-  10 

1-150 

20-100 


250-626 
1-220 
10-350 
25-330 
205 
10-180 
50-250 


a  Run  on  vacuum. 


ft  New. 


ILLINOIS. 

The  estimated  production  of  natural  gas  in  Illinois  amounted  in 
1908  to  4,978,879,000  cubic  feet,  valued  at  $446,077,  as  compared  with 
1,154,344,000  cubic  feet,  valued  at  $143,577,  in  1907,  an  mcrease  in 
1908  of  3,824,535,000  cubic  feet,  or  331  per  cent,  in  quantity,  and  of 
$302,500,  or  210  per  cent,  in  value,  being  a  larger  gain  than  that  of  any 
other  State.  As  a  producer  of  crude  petroleum  lUinios  ranked  second 
in  1908,  and  also  showed  the  greatest  gain  in  production  over  1907. 
Referring  to  the  table  of  distribution  it  will  be  noted  that  nearly  four 
times  as  much  gas  was  consumed  for  industrial  as  for  domestic  pur- 
poses. Considerable  gas  was  produced  in  this  State  from  oil  wells  and 
consumed  on  the  leases  for  aevelopment  and  operating  purposes  in 
1908. 

The  deep  wells  of  Illinois,  which  produce  gas  in  conunercial  quanti- 
ties, are  located  in  Clark,  Crawford,  Cumberland,  and  Lawrence 
counties,  their  product  being  supplied  to  consumers  in  the  following- 
named  towns:  Annapolis,  Birds,  Casey,  Flat  Rock,  Hutsonville, 
Lawrenceville,  Martinsville,  Marshall,  Oblong,  Palestine,  Pinkstaff, 
and  Robinson.  Sumner  is  being  piped  and  will  be  supplied  with  gas 
from  Lawrence  County.  Domestic  consumers  in  Heyworth  are  sup- 
plied with  gas  from  wells  in  McLean  Coimty.  During  1908  gas  was 
piped  from  wells  in  Crawford  County  to  the  city  of  Vmcennes,  Ind., 
where  it  was  supplied  to  domestic  and  industrial  consumers. 

In  1908  a  total  of  121  productive  gas  wells  and  42  dry  holes  were 
drilled  in  Illinois,  and  26  gas  wells  were  abandoned,  the  number 
of  productive  gas  wells  at  the  close  of  the  year  being  378;  of  this 
number  189  were  located  in  Clark,  Crawford,  Cumberland,  Lawrence, 
and  McLean  coimties.    The  depth  at  which  gas  is  found  in  Crawford 
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County  wells  varies  from  600  to  625  f eet^  with  a  pressure  of  about  25 

?»ound[s.  to  from  868  to  1 ,550  feet,  with  a  pressure  of  100  to  400  pounds. 
n  Clark  County  gas  is  found  at  a  depth  of  447  to  500  feet,  and  pres- 
sure varies  from  65  to  100  pounds.  In  Cumberland  County  the  depth 
of  gas  wells  is  from  468  to  575  feet  and  the  pressure  vanes  from  27 
to  38  poimds.  In  Lawrence  County  gas  is  found  at  a  depth  of  1,500 
to  1,652  feet  with  a  pressure  of  100  to  500  pounds. 

In  Bureau,  Champaim,  Dewitt,  Lee,  Logan,  and  Pike  counties 
there  was  at  the  close  of  1908  a  total  of  189  shallow  gas  wells,  com- 
prising one-half  the  wells  of  the  Stat«.  The  product  of  these  wells 
IS  mamly  consumed  for  domestic  purposes  by  tne  owners,  the  flow  not 
being  sufficient  for  commercial  use;  tne  total  value  of  the  gas  produced 
from  these  wells  and  consumed  in  1908  is  estimated  at  $14,470. 

Record  of  natural  gas  industry  in  Illinois^  1906-1908, 


Oas  produced. 

Oasoonsumed. 

WeDs. 

Year. 

Num- 
ber of 
pro- 
ducers. 

Value. 

Number  of  con- 
sumers. 

Value. 

Drilled. 

Prodwv 

tlve 
Dec  31. 

Domestic. 

Indus- 
trial. 

Gas. 

Drj. 

1906 

66 
128 
219 

$87,211 
143,577 
446,077 

1,429 

2,126 

•  7,377 

2 

61 
a204 

187,211 

143,577 

0  446,077 

*"*94' 
121 

42 

?!n> 

1907 

283 

1908 

STB 

a  Includes  number  of  consumers  and  value  of  gas  consumed  In  Vinoennes,  Ind. 


KANSAS. 

The  value  of  the  natural  gas  produced  in  Kansas  in  1908  exceeded 
that  of  any  previous  year.  Since  a  large  proportion  of  the  gas  sup- 
pUed  to  consumers  is  not  metered  but  is  sold  at  flat  rates,  it  is  impos- 
sible to  give  accurately  the  quantity  of  gas  consumed;  but  from  the 
best  estimates  that  could  be  made  the  following  table  shows  that 
80,740,264,000  cubic  feet  of  gas,  valued  at  $7,691,587,  were  produced, 
as  compared  with  76,707,165,000  cubic  feet,  valued  at  $6,198,583,  in 
1907,  a  gam  in  1908  of  4,033,099,000  cubic  feet  and  of  $1,493,004. 

The  largest  producer  of  natural  gas  in  Kansas  is  the  Kansas  Natural 
Gas  Company,  which  pipes  a  portion  of  its  gas  to  Missouri,  where  it  is 
delivered  to  consumers  for  domestic  and  mdustrial  purposes  in  the 
cities  and  towns  of  that  State.  To  increase  the  pressure  of  the  gas  in 
its  transportation  from  this  State  to  Missouri  gas  compressor  stations 
have  been  erected  at  Scipio,  Petrolia,  and  Grabham,  Kans.  As  this 
company  is  the  only  producer  which  pipes  gas  from  Kansas  to  Mis- 
soun,  the  number  or  consumers  and  the  quantity  and  value  of  the  gas 
consumed  in  Missouri  are  included  with  the  figures  given  for  Kansas. 
Reference  to  the  table  of  distribution  in  1908  will  show  that 
23,140,099,000  cubic  feet  of  gas,  valued  at  $4,647,157.  were  supplied 
to  168,855  domestic  consumers  in  1908,  as  compared  with  16,484,- 
812,000  cubic  feet,  valued  at  $3,288,783,  suppUed  to  149,327  domestic 
consumers  in  1907,  an  increase  in  1908  of  6,655,287,000  cubic  feet,  of 
$1,358,374,  and  of  1 9,528  consumers.  The  quantity  of  gas  consuined 
for  manufacturing  purposes  was  almost  two  and  one-half  times  more 
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than  the  quantity  consumed  for  domestic  puiposes,  but  the  value  of 
the  gas  consumed  was  only  two-thirds  as  much.  Large  quantities  of 
gas,  to  which  they  owe  their  existence,  are  consumed  oy  the  zinc 
smelting,  cement,  and  brick  industries  of  this  State.  It  is  estimated 
that  1 7,-383,476,000  cubic  feet  of  gas,  valued  at  »516,968,were  con- 
sumed by  smelters  alone,  and  that  not  less  than  16,087,276,000  cubic 
feet,  valued  at  $525,468,  were  consumed  by  cement,  brick,  and  glass 
works. 

The  average  price  per  1,000  cubic  feet  of  gas  supplied  to  consumers 
in  Kansas  in  1908  was  9.53  cents,  as  compared  with  8.1  cents  in  1907. 
lArge  quantities  of  gas  are  sold  by  producers  in  this  State  to  gas  com- 
pames  and  to  manufacturing  estaolishments  at  very  low  rates,  the 
price  ranging  from  If  cents  to  3  cents  per  1 ,000  cubic  feet  at  the  wells. 

Although  no  reports  have  been  received  of  the  discovery  of  new  gas 
fields  in  tnis  Stat«  in  1908,  the  old  gas  fields  have  been  extended  bv 
the  drilling  of  many  new  wells.  Dunng  the  year  611  wells  weredrilled, 
of  which  403  were  gas  producers  and  208  were  dnr  holes,  the  number 
of  productive  gas  wells  being  1,917  at  the  close  of  the  year.  Reports 
received  from  producers  indicate  that  the  pressure  in  the  old  gas  Belds 
of  Allen,  Neosho,  and  Wilson  counties  is  decreasing  and  that  some 
wells  are  giving  out  rapidly;  in  Montgomery  Countj-  the  gas  pumps 
are  having  a  marked  effect  on  the  rock  pressure  of  some  of  the  wells. 

An  analysis  of  the  gas  produced  in  the  Butler  County  gas  field, 
Kansas,  is  as  follows: 


ATialytu  o/natural  gaifrom  Sutler  County,  JTotm., 


11908. 


OH, a  77 

CB. 79.10 

OH, 7.M 

Helium 25 

N, 12.44 

100.00 

Record  of  natural-gtu  induMtry  tn  Kanatu,  1897-1908. 
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Depth  and  gas  pressure  of  wells  in  Kansas^  1906  to  1908,  by  counties. 


Allen 

Anderson 

Bourbon 

Chase 

Crawford 

Cowley 

Chautauqua. 

Douglas 

Johnson 

Elk 

Butler 

Greenwood.. 

Woodson 

Labette 

Linn 

Franklin 

Miami 

Montgomery. 

Neosho 

Wilson 

Wyandotte. . 


County. 


Depth,  In 
feet. 


} 

1} 


} 


eoo-1,300 

240-    700 


200- 
150- 


350 
300 


150-  800 
325-1,300 
335-  670 
600-1,278 

365-1,435 

450-1,000 
20O-    600 

245-    670 

258-1,500 
500-1,000 
225-1,150 
500-    600 


Pressure,  in  pounds. 


1906. 


40-400 

6&-240 

5-60 


30-100 

75-320 

150-180 

290 

80-390 

250-285 
25-185 

70-76 

100-650 

90-dOO 

135-400 


1907. 


10-300 

43-200 

50 

48-100 

2&-150 

50-280 

60-230 

10-300 

75-450 

80-200 
»-175 

20-225 

25^530 

40-225 

70-395 

176 


190& 


5-aoo 

65-237 

50 

6-150 

20-26 

50-260 

5-170 

100-2L5 

40^640 

80-208 
10-175 

2C^260 

40-^ao 

5O-2S0 

50-395 

160-198 


mssouRi. 

There  has  been  no  change  in  the  situation  of  the  natural-gas  in- 
dustry in  this  State  since  the  report  for  1907.  Considerable  pros- 
Eecting  was  carried  on  in  1908  in  T-arious  parts  of  the  State  with  the 
ope  of  finding  oil  or  gas,  but  no  discoveries  of  importance  were 
reported.  The  gas  weDs  of  Missouri  are  located  in  Bates,  Cass, 
Clay,  and  Jackson  counties,  and  are  all  shallow  wells  ranging  from 
125  to  416  feet  in  depth.  Some  wells  at  a  depth  of  350  to  800  feet 
produce  both  oil  and  gas,  the  gas  being  utilized  for  both  domestic 
and  industrial  purposes.  The  estimated  value  of  the  natural  gas 
produced  from  wells  in  this  State  and  consumed  in  1908  amounted 
to  $22,592,  as  compared  with  $17,010  in  1907.  As  stated  elsewhere 
in  this  report,  Missouri  receives  its  chief  supply  of  gas  from  Kansas. 
The  Kansas  Natural  Gas  Company  pipes  large  Quantities  of  gas  from 
the  Kansas  gas  fields  to  cities  ana  towns  m  Alissouri,  where  it  is 
utilized  for  domestic  consumption,  and  also  for  industrial  purposes 
by  the  concentrating  plants  of  the  lead  and  zinc  mines,  which  use  it 
largely  under  boilers  and  in  gas  engines. 

OKLAHOMA. 

Although  Oklahoma  was  first  in  the  production  of  crude  petroleum 
in  1907  and  1908,  it  ranked  fifth  in  the  production  of  natural  sas  in 
1908  and  seventh  in  value  of  the  gas  product.  It  is  estimated  that 
Oklahoma  produced  11,924,574,000  cubic  feet  of  gas,  valued  at 
$860,159  in  1908,  this  being  more  than  twice  the  production  and 
value  in  1907,  when  the  production  was  4,867,031,000  cubic  feet, 
and  the  value  $417,221.  The  greater  part  of  the  gas  consumed  in 
this  State  in  1908  was  utilized  for  industrial  purposes,  the  price 
being  very  low  and  ranging  from  IJ  to  15  cents  per  1,000  cubic  feet. 
Consideraole  gas  was  used  by  smelters,  cement  wprks,  and  for  brick 
manufacture,  also  for  developing  and  operating  purposes  in  the  oil 
fields.     Gas  was   used   extensively  for  domestic   purposes  in   this 
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State,  the  approximate  value  of  the  gas  thus  consumed  in  1908 
being  $451,906,  nearly  twice  as  much  as  the  value  in  1907. 

The  number  of  wells  drilled  in  Oklahoma  in  1908  was  113,  of  which 
73  were  gas  producers  and  40  were  dry  holes.  At  the  close  of  1908 
there  was  a  total  of  374  gas  wells  in  this  State,  of  which  100  wells, 
capable  of  {)roducing  hundreds  of  millions  of  cubic  feet  of  gas,  were 
shut  in,  awaiting  a  market,  most  of  these  wells  having  been  developed 
unintentionally  by  producers  in  their  search  for  petroleum.  On 
account  of  the  existence  of  State  laws  prohibitmg  the  piping  of  gas 
out  of  the  State  the  development  of  the  cas  industry  of^Oflahoma 
has  been  retarded  or  restricted,  there  not  Being  sufficient  market  for 
the  product  within  the  State.  With  the  announcement  as  this 
report  goes  to  press  of  the  removal  of  these  restrictions  by  the 
United  States  court  important  and  extensive  developments  may 
soon  be  looked  for.    Gas  and  pipe-line  companies  will  begin  laymg 

gipes  to  pipe  the  gas  to  cities  within  economic  distance  of  the  gas 
elds,  and  there  will  no  doubt  be  considerable  activity  in  drilling, 
the  results  of  which  promise  to  make  Oklahoma  one  of  the  great  gas- 
producing  States. 

Record  of  natural-^as  industry  in  Oklahoma  in  1906  ^  1907 ^  and  1908. 


1906 
1907 
190B 


Gas  produced. 


Num- 
ber of 
pro- 
duoen. 


50 

107 

6155 


Value. 


1259,862 
417,221 
860,159 


Oas  consumed. 


Number  of  con- 
sumers. 


Domestic. 


8.391 
11,038 
17,567 


Indus- 
trial. 


202 
277 
356 


Value. 


$247,282 
406,942 
8t)0,15e 


Wells. 


Drilled. 


Gas. 


81 
99 
73 


Dry. 


33 
41 
40 


Produc- 
tive 
Dec.  31. 


239 
a  344 
C374 


a  Includes  87  wells  "shut  In!'  In  1907. 

b  Includes  40  companies  using  gas  from  oil  wells  only. 

e  Includes  100  weUs  "shut  in^Mn  1906. 


ALABAMA. 

The  only  ^as  wells  in  Alabama  from  which  ^as  has  been  produced 
commercially  are  located  near  HuntsvillC;  Madison  County.  This 
gas  has  been  used  in  conjunction  with  manufactured  gas  and  sup- 
plied to  domestic  consumers  in  Huntsville.  The  first  well  was  drilled 
in  Hazel  Green  Township  in  1902,  following  indications  consisting 
of  bubbling  of  natural  gas  throuj^h  water  m  ordinary  dug  wells. 
A  dozen  weUs  drilled  to  a  depth  or  about  300  feet  produced  a  mod- 
erate quantity  of  gas,  but  finally  these  wells  were  mostly  drowned 
out  by  water,  not  salty,  but  having  an  odor  of  sulphur.  The  same 
indications  led  to  drilling  in  West  Huntsville,  where  several  wells 
averaging  300  feet  in  depth  gave  enough  gas  for  West  Huntsville. 
A  deep  well-was  started,  out  at  a  depth  of  700  feet  had  considerable 
trouble;  the  well  was  then  shot  with  dynamite,  which  drowned  out 
surrounding  wells  with  water.  Enough  gas  is  being  obtained  to 
supply  West  Huntsville.  The  water  is  being  pumped  from  the  700- 
foot  well  by  a  gas  engine  worked  by  natural  gas  irom  the  well.  A 
deep  well  is  now  being  drilled  in  West  Huntsvflle,  and  has  reached  a 
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depth  of  ly050  feet.  At  600  feet  considerable  gas  was  struck  in  a 
sandy  limestone  under  some  shaly  limestone;  then  a  comparatively 
black  shale  was  struck,  which  contains  enough  carbonaceous  matter 
to  ignite  in  the  flame  of  a  match.  Under  that;  at  800  feet,  a  heavy 
flow  of  gas  was  struck,  which  was  packed  off.  in  several  wells  drilled 
in  this  locality  traces  of  green  oil  and  of  amber  oil  containing  paraffin 
were  found.  About  5  miles  northeast  of  the  Hazel  Oreen  wells  is  a 
shale  outcrop  which  is  oily  and  bums.  The  gas  of  this  district  has 
little  odor,  no  sulphur  odor,  and  burns  with  a  rather  Dale  flame. 

In  1908  a  shallow  gas  well  was  drilled  in  Walker  County,  about  1 
mile  from  Jasper.  It  is  reported  to  have  considerable  pressure,  but 
has  been  plugged  for  future  use.  Two  wells  1  mile  xrom  Mobile, 
at  a  depth  of  1,500  feet,  have  been  giving  off  gas  for  several  years, 
but  the  product  has  never  been  used. 

ARKANSAS. 

The  only  gas  fieM  so  far  developed  in  Arkansas  is  the  Fort  Smith 

Sas  field  of  Sebastian  County,  where  56  productive  gas  weUs  have 
een  completed,  2  of  which  were  drilled  in  1908.  This  ^as  field 
covers  an  area  of  about  36  square  miles.  The  gas  wells  vaiv  m  depth 
from  1,125  to  3,175  feet.  Seven  productive  gas  sands  nave  been 
found  at  735  to  3,100  feet,  averaging  100  feet  in  thickness.  One 
advantage  which  the  Fort  Smith  gas  field  has  over  some  other  gas 
fields  is  the  absence  of  water.  The  gas  is  dry  and  contains  no  sul- 
phur. The  pressure  varies  from  100  to  315  pounds  and  holds  out 
well.  The  rock  pressure  decreases  when  wells  are  used,  but  returns 
nearly  to  the  original  pressure  after  the  wells  are  rested. 

Two  companies  are  furnishing  gas  to  consumers  in  this  State,  the 
towns  of  Fort  Smith,  Mansfield,  Van  Buren,  and  Huntington  being 
supplied  with  this  fuel  for  domestic  and  industrial  purposes. 

Efforts  are  being  made  to  find  oil  or  gas  in  Pope  County.  A  sec- 
ond well  is  being  drilled,  and  at  a  depth  of  2,100  feet  considerable 
gas  was  struck. 

Figures  giving  the  Quantity  and  value  of  gas  produced  in  Arkansas 
in  1908  have  been  included  with  those  of  Colorado  and  Wyoming. 

LOmSIANA. 

The  gas  field  of  Louisiana,  known  as  the  "  Caddo  gas  field,"  is  located 
in  Caddo  Parish,  in  the  northwestern  part  of  the  State.  It  is  con- 
sidered one  of  the  important  oil-producing  sections  of  the  South,  and 
it  will  probably  develop  into  tne  greatest  gas  field  in  the  United 
States,  if  not  m  the  world.  When  this  gas  field  was  opened  in 
1905-6,  a  tremendous  pressure  was  developed  in  some  of  the  wells 
and  several  blow-outs  occurred.  As  no  attempt  was  made  to  stop 
the  flow,  millions  of  cubic  feet  of  this  most  useful  and  valuable  fuS 
have  since  been  going  to  waste  daily.  With  a  view  to  conserve  this 
great  natural  resource  of  the  country  and  to  prevent  the  waste  of 
natural  gas  now  chargeable  to  the  Caddo  gas  neld,  the  Secretary  of 
the  Interior,  in  1908,  by  the  President's  order,  withdrew  from  entry 
all  the  public  lands,  embracing  some  6,500^  acres,  in  the  petroleum 
and  natural-gas  fields  of  northwestern  Louisiana.  This  action  was 
taken  pending  a  careful  investigation  and  survey  of  the  Caddo  oil 
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field,  which  is  now  in  progress,  by  G.  D.  Harris,  state  geologist  of  Lou- 
isiana, in  cooperation  with  the  United  States  Geological  Survejr. 

The  total  value  of  the  natural  gas  produced  from  wells  in  Louisiana 
and  consumed  in  1908  is  estimated  at  $174,718.  This  gas  was  sup- 
plied, to  consumers  in  Shreveport,  Texarkana^  Mooringsport,  Blan- 
chard,  Caddo,  Dixie,  Belcher,  and  Hosier  Citj  for  domestic  and 
industrial  purposes;  in  addition,  large  quantities  were  consumed  for 
drilling  and  operating  purposes  in  the  Cfaddo  oil  field. 

There  were  32  ^as  wells  in  Louisiana  at  the  close  of  1908,  5  of 
which^  were  drilled  in  during  the  year.  With  the  exception  of  five 
weUs  in  Lafourche  Parish,  all  these  wells  are  located  in  the  Caddo 
gas  field.  The  depth  of  the  gas  wells  in  the  Caddo  field  varies  from 
800  to  2,300  feet.  At  a  depth  of  800  to  860  feet  the  pressure  is  from 
200  to  300  pounds;  at  a  depth  of  1,000  to  1,200  feet  the  pressure  is 
from  425  to  450  pounds;  and  at  a  depth  of  2,200  feet  the  pressure  is 
900  pounds.  Reports  state  there  was  no  reduction  of  pressure  in  the 
Caddo  gas  field  auring  the  vear  1908  except  in  two  gas  wells  which 
are  located  within  1  mile  ox  two  wild  wells,  where  the  rock  pressure 
has  been  reduced  100  pounds  since  the  wells  were  first  drillea. 

TEXAS. 

Considerable  prospecting  was  carried  on  in  Texas  in  1908  with  the 
hope  of  finding  oil  or  gas,  out  no  large  gas  wells  have  been  reported. 
Two  gas  wells  were  completed  at  Bryan  Heights,  Brazoria  Countv, 
at  a  depth  of  780  feet,  but  have  not  been  put  to  use.  Two  gas  wells 
1,560  feet  in  depth  were  drilled  in  Clay  County,  the  product  being 
used  to  supply  domestic  consumers  in  retrolia  and  for  drilling  and 
pumping  in  the  field.  A  gas  well  1,390  feet  in  depth  was  completed 
m  Coleman  County,  the  estimated  flow  per  day  bemg  1,000,000  cubic 
feet.  Drilluig  has  been  in  progress  9  miles  southeast  of  Marshall. 
Harrison  County,  in  1908,  wnere  a  well  is  down  1,950  feet,  with  good 
indications  for  gas.  A  gas  well  was  completed  near  East  Laredo, 
Webb  Countjr,  at  a  depth  of  1,002  feet,  which  has  a  capacity  of 
2,000,000  cubic  feet  daily  and  a  pressure  of  275  pounds,  but  the  gas 
has  not  been  used.  The  chief  source  of  the  natural  gas  supply  of 
Texas  is  from  wells  in  the  Navarro  County  field,  from  whicn  1,200 
domestic  consumers  in  Corsicana  were  supplied  with  gas  in  1908. 
Considerable  gas  is  produced  in  the  oil  fields  of  Texas  and  used  for 
development  and  operating  purposes.  The  pumping  in  the  Navarro 
oil  field  is  done  chiefly  by  ffas  engines,  the  greater  part  of  the  gas 
used  being  from  the  casing  head  and  obtained  from  the  wells  when 
they  are  being  pumped  for  oil. 

SOUTH  DAKOTA. 

Natural  gas  was  used  more  extensively  in  South  Dakota  in  1908 
than  in  previous  years,  the  value  of  the  gas  consumed  in  1908  amount- 
ing to  $24,400,  a  total  of  362  domestic  and  28  industrial  consumers 
bemg  supplied.  The  greater  part  of  the  gas  was  consumed  in  Pierre, 
where  gas  has  been  in  commercial  use  for  several  years.  With  the 
exception  of  the  cities  of  Pierre  and  Fort  Pierre,  the  gas  from  the 
wells  is  used  for  heating  and  lighting  purposes  on  the  ranches  where 
they  are  located. 
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All  the  gas  consumed  in  this  State  is  produced  from  artesian  wells 
in  Hughes,  Stanley,  Sully,  and  Walworth  counties,  the  last-named 
county  having  but  one  well,  located  near  Akaska,  from  which  gas  was 
used  to  heat  and  light  a  house  in  1908.  A  large  well  was  in  process 
of  drilling  at  Akaska  at  the  close  of  1908.  Artesian  wells  have  been 
reported  at  Le  Beau,  but  so  far  as  could  be  learned  the  gas  product 
has  not  been  utihzed.  There  was  in  use  at  the  close  of  1908  a  total 
of  30  artesian  wells  in  this  State,  9  of  which  were  drilled  in  1908.  In 
addition  to  these,  there  are  several  artesian  wells  from  which  the 
gas  was  not  utilized  in  1908.  The  wells  vary  in  depth  from  1,200  to 
1,844  feet. 

COLORADO. 

The  gas  production  of  Colorado  in  1908  was  chiefly  from  one  well 
near  Boulder,  the  product  of  which  is  used  in  conjunction  with  man- 
ufactured gas  to  supply  consumers  in  the  town  of  Boulder.  This 
well  is  maintaining  its  pressure,  which  varies  from  50  to  200  pounds, 
according  to  the  demand  on  the  supply  pipes.  No  petroleum  accom- 
panies the  gas.  Some  gas  is  produced  from  oil  wells  in  the  Boulder 
and  Florence  oil  fields  and  is  consumed  in  the  field  for  development 
and  operating  purposes.  The  product  of  a  gas  well  in  Las  Animas 
County  is  beii^  used  to  supply  a  dwelling  on  a  ranch.  Tha  Colo- 
rado Springs  Ouand  Gas  Company  is  drilling  lor  oil  in  El  Paso  County 
and  has  reached  a  depth  of  2,000  feet,  finding  small  pockets  of  gas 
onlv.  The  Montrose  and  San  Jose  Oil  and  Gas  Company  has  been 
drilling  1^  miles  from  Montrose^  Montrose  County,  and  has  an  arte- 
sian well,  some  oil  and  gas  commg  up  with  the  water.  Drilling  was 
discontinued  at  a  depth  of  1,225  feet. 

WYOMING. 

Little  can  be  added  to  what  has  been  given  in  previous  reports 
regarding  the  gas  production  of   Wyoming.    A  small  quantity  of 

fas  was  consumed  in  this  State  in  1908,  the  statistics  of  which  have 
een  included  with  those  of  Colorado  and  Arkansas. 
Two  gas  wells  have  been  drilled  in  the  Grey  Bull  district,  Bighorn 
County,  at  a  depth  of  801  and  900  feet,  respectively,  but  their  product 
has  not  been  utilized.  ^  The  Montana  and  Wyoming  Oil  Company 
has  completed  three  oil  wells  in  the  Garland  district  of  Bignom 
County,  which  produced  considerable  gas  in  1908,  the  gas  being  util- 
ized for  operating  purposes.  In  the  Douglas  district  of  Converse 
County  a  small  quantity  of  gas  was  consumed  for  domestic  and  indus- 
trial purposes  in  1908. 

CALIFORNU. 

The  total  value  of  natural  gas  consumed  in  California  in  1908  was 
$307,652,  as  compared  with  $168,397  in  1907.  This  increase  was  prin- 
cipally due  to  the  increased  use  of  gas  produced  from  oil  wells.  The 
oil  wells  in  the  Santa  Maria  field  produce  considerable  gas,  reports 
indicating  that  the  wells  of  this  field  produce  more  gas  than  those  of 
any  other  oil  field  of  the  St  ate  .^  The  town  of  Santa  Maria  is  sup- 
plied and  the  town  of  Orcutt  is  lighted,  and  domestic  consumers^ 
machine  shops,  and  power  plants  in  the  town  are  supplied  with  gas 
from  this  field,  besides  large  quantities  used  in  the  operation  of  gas 
engines  and  under  boilers  in  the  field.  There  are  no  ory  gas  wells  in 
this  field,  but  the  gas  is  sen**— ^'^  ^rom  the  oil  in  gas  traps.     It  is 
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estimated  that  the  total  value  of  the  gas  produced  from  oil  wells  and 
consumed  in  California  in  1908  was  $166,170. 

No  new  gas  fields  were  reported.  At  the  close  of  the  year  1908 
there  was  a  total  of  57  gas  wells  in  California,  5  of  which  were  com- 
pleted in  the  past  year. 

From  the  table  of  distribution  of  gas  in  1908  it  will  be  noted  that 
the  value  of  the  gas  supplied  to  domestic  consumers  in  California 
was  $140,567,  and  to  industrial  consumers,  $167,085.  The  following 
towns  were  wholly  or  partly  supplied  with  gas  m  1908:  Sacramento, 
Stockton,  Summerlana,  Santa  Maria,  Orcutt,  Oxnard,  Santa  Paula, 
Ventura,  Hueneme,  Suisun,  Fairfield,  and  Cement. 

NORTH  DAKOTA. 

The  natural  gas  of  North  Dakota  is  produced  from  wells  in  Bot- 
tineau and  Lamoure  counties. 

In  Bottineau  County  the  gas  field  is  being  developed  by  the  Great 
Northern  Oil,  Gas,  and  Pipe-Line  Company.  A  total  of  eight  gas  wells 
has  been  drilled  near  Westhope,  ranging  from  170  to  204  feet  m  depth 
and  with  a  pressure  of  about  55  pounds.  Gas  from  this  field  was 
supphed  to  a  few  domestic  consumers  and  was  also  u^d  for  drilling 
pmposes  in  1908.  A  well  is  now  being  drilled  into  the  Dakota  sand- 
stone in  the  hope  of  striking  a  heavy  flow  of  gas.  A  well  drilled  1 
mile  from  Minot  produces  3,000,000  cubic  feet  or  more  of  gas  per 
day,  but  the  gas  will  not  burn,  analysis  showing  it  is  almost  pure 
nitrogen.  A  report  on  the  Bottineau  gas  field  by  John  G.  Barry  will 
appear  in  the  Fifth  Biennial  Report  of  the  North  Dakota  Geological 
Survey. 

The  gas  of  Lamoure  County  is  produced  from  artesian  wells,  which 
are  from  1,150  to  1,450  feet  in  depth.  At  the  close  of  1908  gas  was 
being  used  from  six  wells,  one  partly  supplying  gas  for  power  and 
heat  for  an  electric  li^ht  plant  m  the  village  of  &igeley,  the  others 
being  used  for  domestic  purposes  by  the  owners  of  the  wells. 

OREGON. 

Gas  from  two  artesian  wells  at  a  depth  of  215  and  237  feet,  respec- 
tively, in  Iklalheur  County,  Greg.,  was  consumed  for  domestic  pur- 
poses by  the  owners  of  the  wells  in  1908.  The  Ontario  Oil  and  Gas 
Company  struck  considerable  gas  at  a  depth  of  2,260  feet  in  a  well 
near  Ontario,  which  is  being  drilled  for  ou.  The  pressure  is  said  to 
be  200  pounds.  Six  other  wells  were  in  process  of  drilling  in  this 
county  at  the  close  of  1908,  two  of  which  had  reached  a  depth  of 
more  than  2,000  feet. 

A  well  is  drilling  in  Jackson  County  and  has  reached  a  depth  of 
150  feet. 

IOWA. 

A  few  shallow  wells,  not  exceeding  125  feet  in  depth,  located  near 
Letts  and  Wapello,  Louisa  County,  produced  a  small  quantity  of  gas 
in  1908,  which  was  consumed  in  a  country  school  and  a  few  farm 
houses  for  heating  and  lighting  purposes.  It  is  reported  that  one 
gas  well  in  this  locality  was  used  eight  years  for  heating  and  lighting 
a  dwelling. 

Two  weUs  drilled  near  Bagley,  Guthrie  County,  in  1908,  developed  i 

some  gas  pressure  at  a  depth  of  750  feet.  ^ 
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NEW  MEXICO. 

In  1908  a  well  was  drilled  near  Dayton,  Eddy  County,  N.  Mex.,  and 
at  a  depth  of  1,020  feet  gas  was  struck,  which  is  reported  to  have  a 
pressure  of  250  pounds.     The  product  has  not  been  utilized. 

CANADA*. 

The  preliminary  report  of  the  Canadian  Department  of  Klines  for 
1908  states  that  natural  gas  was  produced  in  the  counties  of  Welland, 
Haldimand,  Norfolk,  Kent,  Essex,  and  Bruce,  in  Ontario,  and  at 
Medicine  Hat,  Alberta;  the  sales  from  the  Ontario  fields  constituted 
over  95  per  cent  of  the  total.  The  total  receipts  for  gas  sold  in  1908 
show  an  increase  of  about  24  per  cent  over  the  receipts  of  1907,  and 
are  now  larger  than  at  any  time  sinc«  the  gas  was  first  used. 

Ontario. — ^The  following  statistics  regardmg  the  production  of  natu- 
ral gas  in  Ontario,  Canada,  have  been  furmshed  by  the  Ontario  Bureau 
of  Mines,  Toronto: 

Statistics  of  naiural-gas  production  in  the  Province  of  Ontario,  Canada,  1902-1908. 


Year. 


1902. 
1903. 
1904. 
1905. 
1906. 
1907. 
1908. 


Prodndng 
wells. 

MUesofgas 
pipe. 

Workmen 
employed. 

Value  of 

gas 
product. 

160 
210 
176 
273 
332 
582 
656 

368 

312 

231 

4B2i 

550 

810 

850 

107 

138 

1195,982 
196,535 
258,524 

•  316,476 
533,446 
746,499 
968,616 

130 
108 
191 
152 

WacMl 

labor. 


855,618 
79,945 
63,674 


64,968 
110,80 
106,786 


a  In  addition,  gas  valued  at  183,000  was  prodooed  from  12  wells  at  Medldne  Hat,  Alberta,  Canada.     ^ 

The  natural  gas  produced  in  Canada  was  valued  at  fSl 5,032  in  1907 
and  at  SI, 01 2,060 «  in  1908. 

.  IMPORTS. 

The  imports  of  natural  gas  for  consumption  during  the  last  six 
years  have  been  as  follows: 

Value  of  natural  gas  imparted  for  contumption,  190S~1908, 


1903 $32, 802 

1904 34,828 

1905 49, 237 


1906 $36,906 

1907 32,107 

1908 22,008 


No  exports  of  natural  gas  during  1907  and  1908  were  reported. 


•  Subject  to  lerlsion. 


PETROLEUM. 


By  David  T.  Day. 


INTRODUCTION. 

Production  and  value, — ^The  great  gain  in  production  of  petroleum 
in  1907  over  1906  required  such  a  drain  on  all  the  great  pools  and 
developed  so  large  a  stock  of  unused  crude  oil  that  a  further  increase 
in  1908  was  not  probable  as  a  matter  either  of  trade  requirements 
or  of  available  petroleum  resources.  As  the  year  1908  went  on, 
unprecedented  noods  in  May  and  June,  and  again  in  November, 
brousht  disaster  to  the  pipe  lines  of  Oldahoma;  and  these  storms 
also  left  a  record  of  over  100  oil  tanks  destroyed  by  lightning.  In 
the  eastern  fields,  on  the  other  hand,  the  severe  drought  senously 
interfered  with  well  drilling.  The  decline  in  production  in  the 
Glenn  pool  and  in  various  Texas  and  Louisiana  pools  increased  the 
likelihood  of  a  total  smaller  than  in  1907.  Nevertheless,  the  actual 
record  of  the  year  shows  a  total  beyond  all  records,  179,572,479 
barrels,^  compared  with  166,095,335  barrels  in  1907,  or  8.11  per 
cent  increase.  The  total  value  was  proportionately  great,  viz, 
$129,706,258,  as  against  $120,106,749  m  1907.  The  pnce  of  the 
product  in  California  increased,  and  it  remained  steady  in  other 
fields,  except  in  the  Gulf  field,  where  a  comparatively  groundless 
fear  of  overproduction  from  the  new  Markham  and  Goose  Creek 
districts  caused  depression. 

The  increases  came  from  the  steady  growth  in  Illinois  and  Cali- 
fornia. Neither  field  showed  phenomenal  development.  California 
responded^  to  the  higher  prices  consistent  with  depleted  stocks, 
ana  Illinois  showed  the  continued  effect  of  the  great  investments 
of  1907  in  this  new  territory. 

The  vear,  however,  had  its  sensations.  They  came  in  midsummer. 
On  July  2  a  large  gusher  was  drilled  in  at  Goose  Creek,  Harris 
County,  Tex.,  and  three  days  later  a  gusher  of  the  Spindle  Top 
type  came  in  at  Markham,  in  Matagorda  County.  This  turned 
the  attention  of  the  oil  producers  in  the  Gulf  field  significantly 
farther  south. 

July  4,  1908,  proved  memorable  in  three  widely  separated  regions. 
At  Anse  la  Butte,  La.,  a  large  gusher,  known  as  ^^Lake  No.  9,''  was 
drilled  in.  On  the  same  day  the  Pearsons  opened  in  Mexico  a  well 
that  assumed  the  proportions  of  a  volcano  and  made  a  new  world's 
r^rd  for  an  outburst  of  oil  and  water.  On  the  same  day  also  the 
Oil  City  well  at  Tustanowicz  produced  the  record  spouter  for  the 
Galicia  field  in  Austria. 


■The  bun!  naed  in  this  report,  unless  otherwise  specified,  Is  the  United  States  standard  barrel 
OQDtaining  42  Winchester  gallons. 
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Oklahoma  led  all  the  States  in  production,  with  a  total  of 
45,798,765  barrels,  an  increase  of  5.23  per  cent  over  1907;  Cali- 
fornia was  a  close  second,  with  44^854,737  barrels,  an  increase  of 
12.85  per  cent  over  1907;  out  Illinois  made  the  greatest  gain,  rising 
from  24,281,973  barrels  in  1907  to  33,685,106  barrels  in  1908,  a  gain 
of  9,403,133  barrels,  or  38.72  per  cent.  Colorado,  Louisiana,  Michi- 
gan, Missouri,  Utah,  Wyoming,  and  West  Virginia  also  showed  gains 
m  production.     The  declines  were  in  Indiana,  where  it  was  nearly 

36  per  cent;  Kansas,  25  per  cent;  Ohio,  11  per  cent;  Texas,  9  per  cent; 
Pennsylvania,  nearly  6  per  cent;  New  York,  4.3  per  cent;  and 
Kentucky,  11  per  cent. 

The  increased  activity  in  -the  three  great  fields — Califomia,  Okla- 
homa, and  Illinois — ^was  the  dominant  feature  of  the  situation 
rather  than  the  discovery  and  opening*  of  any  considerable  new  fields. 
The  principal  new  field  to  gain  prominence  was  the  Caddo  pool  in 
northwestern  Louisiana.  The  hoped-for  increase  in  production  from 
the  Markham  and  Goose  Creek  nelds  in  Texas  did  not  materialize, 
and  the  total  from  the  State  showed  a  decline  in  spite  of  the  in- 
creased production  in  the  Humble  i>ool.  In  the  Appalachian  field 
7,115  new  wells  were  drilled,  of  which  5,292  were  producers,  with 
a  total  initial  production  of  55,002  barrels.  In  the  Lima-Indiana 
region  1,250  new  wells  were  drilled,  of  which  1,088  were  producers. 
In  the  new  Illinois  field  3,574  wells  were  drilled,  of  which  3.019  were 

Eroducers,  with  an  average  initial  production  of  26  barrels  a  well. 
a  the  Mid-Continent  field  3,490  wells  were  drilled,  of  which  2.587 
were  producers  of  oil,  471  were  producers  of  gas,  and  432  were  dry; 
the  initial  production  of  the  producing  wells  averaged  83.7  barrels. 
In  the  Gult  field  only  819  new  wells  were  drilled,  606  being  producers 
and  showing  an  initial  production  of  297  barrels.  In  CaUfomia  617 
wells  were  drilled,  of  wmch  594  were  productive;  and  in  other  parts 
of  the  country  44  wells  were  drilled,  yielding  24  new  producers. 
From  the  total  of  13,210  productive  weUs  drilled  the  average  initial 
production  was  42.9  barrels. 

The  average  price  of  petroleum  for  the  entire  country  in  1908 
remained  identical  with  that  in  1907,  but  there  were  considerable 
variations  of  an  important  character  in  individual  States.  The 
most  notable  of  these  was  the  increase  in  price  in  Califomia  from 

37  cents  a  barrel  in  1907  to  52^  cents  a  barrel  in  1908.  The  Gulf 
States,  Louisiana  and  Texas,  showed  a  decline  in  value  from  a  little 
over  80  cents  to  60  cents.  The  Appalachian  oil  showed  a  slight 
increase  in  value,  from  $1.73  in  1907  to  $1.76  in  1908. 

On  the  whole,  prices  were  remarkably  steady  considering  the  nota- 
ble increase  over  the  large  production  of  1907. 

Stocks. — ^The  elasticity  of  the  American  oil  trade  is  shown  by  the 
fact  that  stocks  did  not  increase  as  much  as  might  have  been  ex- 
pected from  the  great  production.  The  preparations  of  the  year 
before  led  to  better  ability  to  transport  the  product  to  points  of  con- 
sumption. 
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Many  items  have  also  been  obtained  in  cooperation  with  Dr.  H. 
Foster  Bain,  director  of  the  Geological  Survey  of  Illinois;  Prof.  G.  D. 
Harris,  state  geologist  of  Louisiana;  Prof.  E.  Haworth,  state  geolo- 

S'st  of  Kansas;  and  Messrs.  Robert  Anderson.  Ralph  Arnold,  M.  J. 
unn,  W.  J.  Reed,  A.  C.  Veatch,  and  C:  W.  Washbume,  of  the 
United  States  Geological  Survey.  Credit  should  be  given  the  Oil 
City  Derrick  for  well-record  tables  for  Pennsylvania  and  New  York, 
Ohio,  Indiana,  West  Virginia,  Illinois,  Kentucky,  Kansas,  and  Okla- 
homa; and  to  the  Oil  Investors'  Journal  for  well-record  tables  for 
Texas  and  Louisiana. 

PRODUCTION. 

During  the  year  1908  a  study  was  made*  of  the  stock  of  petroleum 
in  the  known  fields  of  the  United  States,  and  from  this  estimated 
total  supply  the  probable  duration  of  the  oil  fields  was  calculated 
from  the  present  mcreasing  rate  of  production.  It  was  shown  that 
in  each  nine  years  as  much  petroleum  was  produced  as  in  all  preced- 
ing years.  The  enormous  production  of  tne  last  two  years  is  at  a 
stfll  greater  rate  than  that  required  to  keep  up  this  ratio  of  increase; 
in  fact,  the  production  of  the  last  eight  years  is  almost  equal  to  all 
the  preceding  product  since  the  begmninff  of  the  industry.  In  all 
nearly  two  billion  barrels  have  been  proouced  in  forty-nme  years, 
worth  one  and  three-fourths  biUion  dollars.  This  is  more  than  half 
the  value  of  all  our  gold  and  more  than  the  entire  value  of  our  silver 
produced  in  twice  as  many  years.  The  value  of  the  petroleum  in 
1908  exceeded  the  value  of  the  gold  and  silver  combined  by  over  two 
million  dollars. 

The  statement  of  production  by  States  is  given  in  the  following 
table: 

Total  quantity  and  value  of  crude  petroleum  produced  in  the  United  States  and  the  average 

price  per  barrel  in  1907  and  1908,  by  States. 


SUte. 


1907. 


1908. 


Quantity. 


Barrels. 

CaUionila 39,748,375 

Colorado 831,851 

nilnols 24,281,973 

Titflty^ 


Kentucky.. 


MlchlgMi. 


5,128,037 
2,409,521 

820,844 

5,000,221 

4,000 

N«wYork 1  1,212,300 

Ohio 12,207,448 

Oklahama 43,524,128 

FmuylTMila '  9,999,306 

Ttxm j  12,322,696 

Wymingy.V.'.V.'.V.^.'..V.'.'...  f         ®'^^ 
WcstVlrsfnia. 9,095,296 


Value. 


$14,609,966 

272,813 

16,432,947 

4,536,930 

965,134 

862,396 

4,063,083 

6,500 

2,127,748 
14,769,888 
17,513,524 
17,579,706 
10,401,863 

21,883 

15,852,428 


166,095,335 


120,106,749 


Average 
price  per     Quantity, 
barrel. 


10.370 
.822 
.677 
.885 
.401 

1.051 

.813 

1.625 

1.755 

1.210 

.402 

1.758 

2.343 
1.743 


.723 


Barrels. 

44,854,737 
879,663 

33,685,106 
3,283,629 
1,801,781 

727,767 

6,835,130 

15,246 

1,160,128 
10,858,797 
45,796,765 

9,424,325 
11,206,464 

17,775 

9,523,176 


179,572,479 


Value. 


123,438,502 

346,403 

22,648,881 

3,203,883 

746,695 

706,811 

4,131,173 

22,345 

2,071,533 
14,178,502 
17,694,843 
16,881,194 

6,700,706 

27,920 
16,911,865 


129,706,258 


Average 

price  per 

barrel. 


10.5225 
.913 
.672 
.976 
.414 

.971 

.604 

1.466 

1.7856 
1.306 

.386 
1.7912 

.596 

1.57 
1.776 


.722 


•  Bapoft  of  the  National  Conservation  Commission.    Petroleum  was  the  sixth  largest  contributor  to 
our  mmenl  wealth  and  furnished  about  one-sixteenth  of  the  entire  value, 
k  No  prodoctlon  in  Tennessee  recorded  in  1906. 
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The  increase  or  decrease  in  the  production  by  States,  as  well  as 
the  percentage  of  increase  or  decrease  in  1908  compared  with  1907, 
are  shown  in  the  following  table.  The  strildng  features  were  the 
increases  in  quantity  and  in  percentage  in  California  and  Illinois, 
and  also  the  great  percentage  of  decline  in  Indiana  and  Kansas. 

Total  prodwcHon  of  crude  petroleum  and  nercenlage  of  inatoMe  or  deermte^  by  Statet^  in 

1908,  as  oomparea  with  1907,  in  barrels. 


State. 


Callfomia 

Colorado 

Illinois 

TTlf^fiMlfi. 

Kansas 

Kentucky 

Tennesseea.. 

Louisiana 

Michigan 

Missouri 

New  York 

Ohio 

Oklahoma 

Pennsylvania. 

Texas 

Utah 

Wyoming 

West  Virg^ 


Production. 

Increase. 

DecrBBse. 

PeraflDtacB. 

1907. 

1908. 

Incnase. 

D««-. 

39,748,375 
331,851 

24,281,973 
5,128,037 
2.409,521 

}       820,844 

5,000,221 

}          4,000 

1,212,300 
12,207,448 
43,524,128 

9,099,300 
12,322,696 

}          9,339 

9,095,296 

44,864,737 
379,653 

33,685,106 
3,283,629 
1,801,781 

727,767 

6,835,130 

15,246 

1,160,128 
10,858,797 
45,798,765 

9,424,325 
11,2(A,464 

17,775 

9,523,176 

5,106,362 

47,802 

9,403,133 

12.85 
14.40 
38.72 

607,740 
93,077 

36.97 

85.22 

11.91 

1,834,900 
11,246 

36.70 
28L15 

52,172 
1,348,661 

""574,*98i" 
1,116,232 

4.30 

2,274,637 

11.06 

5.23 

5.75 

9.  OS 

8,436 
427,880 

9a  33 
4.70 

166,095,335 

179,572,479 

13,477,144 

8.U4 

a  No  production  in  Tennessee  recorded  tn  1906. 


RANK  OF  PRODUCING  STATES. 


QUANTITT. 

It  is  a  noteworthy  fact  that,  as  predicted  in  the  last  report,  the 
rank  of  the  oil-producing  States  as  regards  quantity  produced  in 
1908  remained  practically  the  same  as  m  1907.  This  has  not  hap- 
pened before  since  the  western  fields  became  a  factor  in  the  situa- 
tion. While  the  rank  of  the  States  remained  unchanged,  the  rate  of 
increase  in  CaUfomia  was  so  much  greater  than  in  the  ranking 
State — Oklahoma — that  California  came  within  less  than  a  million 
barrels  of  first  place,  and  the  increased  rate  of  production  stiU  con- 
tinues in  1909.  California's  product  in  1908  exceeded  the  product 
of  Oklahoma  in  1907.  In  percentage  of  increase  Illinois  exceeded 
either  of  the  other  great  producers. 


I 
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Roni  of  peiroleun^producinq  States  and  TerrUories,  withquanUiy  produced  and  percentage 

o/eaeh  in  1907  and  1908,  in  barrels. 


1907. 


State. 


OUahoma 

CaUfocnlA 

Dlinois. 

Texas 

Ohio 

Pennsylvania. . 

WestVir^nia. 

Indiana........ 

Louisiana 


NewYorlc. 
Kentocky., 

X  wDDBBBOBw  < 

Colondo.«, 

Utah 

Wjoming.. 
Michigan... 
MiSMUxi... 


Rank. 


} 

■  I 

:} 
} 


1 
2 
3 

4 
5 
6 
7 
8 
9 
10 
11 

12 

13 
14 

15 


Quantity. 


43,524,128 

39,748,375 

24,281,973 

12,322,696 

12,207,448 

V,  vov,  306 

9,096.296 

5,128,037 

5,000,221 

2,409,521 

1,212,300 

820,844 

331,851 

9,339 

4,000 


Peroent- 
age. 


1 


26.20 

23.93 

14.62 

7.42 

7.35 

6.02 

5.48 

3.09 

3.01 

1.45 

.73 

.49 

.20 


.01 


166,005,335 


100.00 


1908. 


State. 


Oklahoma 

Callfomia 

Dlinois 

Texas 

Ohio 

West  VirgiDia 
Pennsylvania. 

Louisiana 

Indiana 

Kansas 

New  York 

Kentucky 

Tennessee^.. 

Colorado 

Utah 

Wyoming 

Michigan 

Missouri 


Rank. 


} 
} 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 

12 

13 

14 

15 


Quantity. 


45,796,765 

44,854,737 

33,685,106 

11,206,464 

10,858,797 

9,523,176 

9,424,325 

6,835,130 

3,283,629 

1,801,781 

1,160,128 

727,767 

379,653 

17,775 

15,246 


179,572,479 


Percent- 
age. 


25.50 

24.98 

ia76 

6.24 

6.05 

5.30 

5.25 

3.80 

1.83 

1.00 

.65 

.41 

.21 

.02 


100.00 


a  No  production  in  Tennessee  recorded  in  1908. 

VALUE. 

Although  second  in  quantity,  California's  total  returns  from  the 
crude-oil  product  exceeaed  those  of  any  other  State  and  amounted  to 
$23,433,502.  This  is  the  greatest  total  for  any  State,  certainly  in 
recent  years.  There  was  an  average  increase  in  price  irom  37  cents 
per  barrel  in  1907  to  52^  cents  in  1908.  The  increase  will  probably 
continue  in  1909.  With  no  change  in  price  the  total  value  of  Illinois 
oil  rose  to  $22,648,881,  giving  the  State  second  place  in  this  respect, 
while  third  in  Quantity,  changing  places  with  Oklahoma.  Pennsyl- 
vania's total  value  fell  from  firat  place  in  1907  to  fifth  in  1908. 

Rant  of  peiroleumrproducing  States  and  Territories^  wUk  value  of  production  and  percent- 

age  of  each,  in  1907  and  1908, 


1907. 


State. 


FBonsylTania. . 

Oklaboma 

minois 

WestViniiiia.. 
Ohlo....rrT! 

California 

Texaa 

TnHJMi^ 

hmtUktam...... 

NewYofk 


Kentadcy. 

^vlUIBBBe. 

OoionMlo.. 

UtrtL 

WyomliK 


I 
Rank.       Value. 


} 


1 
2 
3 

4 
5 
6 
7 
8 
9 
10 
11 

12 

13 


14 


117,579,706 

17,513,524 

16,483,947 

15,853,428 

14,760,888 

14, 099, 956 

10,401,863 

4,536,930 

4,063,083 

2,137,748 

965,134 

862,396 

272,813 

28,383 


120,106,749 


Percent- 
age. 


14.64 

14.58 

13.68 

13.20 

12.30 

12.24 

&66 

3.78 

3.38 

1.77 

.80 

.72 

.23 

.02 


loaoo 


state. 


Calilomla 

niinois 

Oklahoma...  , 
West  Virginia.. 
Pennsylvania.. 

Ohio 

Texas 

Louisiana 

Tnd^ftwft 

New  York 

Kansas 

Kentucky 

Tennesseea 

Colorado 

Utah 

Wyoming 

Michigan 

Missouri 


1908. 


Rank. 


) 


1 
2 
3 

4 
5 
6 
7 
8 
9 
10 
11 

12 

13 

14 


Value. 


823,433,602 

22,648,881 

17,604,843 

16,911,865 

16,881,194 

14,178,502 

6,700,706 

4,131,173 

3,203,883 

2,071,533 

746,605 

706,811 

346,403 

50,265 


Percent- 
age. 


129,706,258 


18.08 

17.46 

13.64 

13.04 

13.01 

ia93 

5.17 

3.19 

2.47 

1.59 

.57 

.54 

.27 

.04 


100.00 


•  No  production  in  Tennessee  recorded  in  1906. 
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PRODUCTION   OF  CRUDE   PETROLEUM   IN   THE    UNITED    STATES 

FROM  Z859  TO  Z908,  INCLUSIVE. 

In  the  following  table  will  be  found  a  statement  of  the  production 
of  crude  petroleum  from  each  State  of  the  United  States  from  the 
year  1859  to  and  including  the  production  of  the  year  1908: 

ProdixtUm  of  crude  petroleum  in  the  United  States,  1859-1908 ^  by  yean  and  by  States^  in 

barrels  of  4^  gallons. 


Year. 

Pennsyl- 
vania and 
New  York. 

Ohio. 

West 
Virginia. 

California. 

Kentucky 

and 
Tennessee. 

Colorado. 

Indiana. 

Illinois. 

1859 

2,000 
500,000 

2,113,609 
3,058,690 
2,611,309 
2, 116, 109 
2,497,700 

3,597,700 
3,347,300 
3,646,117 
4,215,000 
5,260,745 

5,205,234 
6,293,194 
9,893,786 
10,926,945 
8,787,514 

8,968,906 
13,135,475 
15,163,462 
19,685,176 
26,027,681 

27,376,509 
30,053,500 
23,128,389 
23,772,209 
20,776,041 

25,798,000 
22,356,193 
16,488,668 
21,487,435 
28,458,208 

33,009,236 
28,422,377 
20,314,513 
19,019,990 
19,144,390 

20,584,421 
19,262,066 
15,948,464 
14,374,512 
14,559,127 

13,831,996 
13,183,610 
12,518,134 
12,239,026 
11,554,777 

11,500,410 
11,211,606 
10,584,453 

I860 

1861 

1862 

1863 

1864 

1865 

1866 

1867 

1868 

1869 

1870 

1871 

1872 

1873 

1874 

1875  .. 

1876 

31,763 
29,888 
38,179 
29,112 
38,940 

33,867 
39,761 
47,632 
90,081 
661,580 

1,782,970 

5,022,632 

10,010,868 

12,471,466 

16,124,656 

17,740,301 
16,362,921 
16,249,769 
16,792,154 
19,545,233 

23,941,169 
21,560,515 
18,738,708 
21,142,108 
22,362,730 

21,648,063 
21,014,231 
20,480.286 
18,876,631 
16,346,660 

14,787,763 
12,207,448 
10,858,797 

^20,000 
172,000 
180,000 
180,000 
179,000 

151,000 

128,000 

126,000 

90,000 

91,000 

102,000 
145,000 
119,448 
544,113 
492,578 

2,406,218 
3,810,086 
8,445,412 
8,577,624 
8,120,125 

10,019,770 
13,090,045 
13,615,101 
13.910,630 
16,195,675 

14,177,126 
13,513,345 
12,899,395 
12,644,686 
11,578,110 

10,120,935 
9,095,296 
9,523,176 

12,000 
13,000 
15,227 
19,858 
40,552 

99,862 
128,636 
142,857 
262,000 
325,000 

377,145 
678,572 
090,333 
303,220 
307,360 

323,600 
385,049 
470,179 
705,969 
1,206,482 

1,252,777 
1,903,411 
2,257,207 
2,642,095 
4,324,484 

8,786,330 
13,964,268 
24,382,472 
29,649,434 
33,427,473 

33,096,598 
39,748,375 
44,854,737 

1877 

1878 

1 

1879- .  .. 

1880 

•        «  ■  • 

1881 

1882 

1883 

4,755 
4,148 
5,164 

4,726 
4,791 
5,096 
5,400 
6,000 

9,000 
6,500 
3,000 
1,500 
1,500 

1,680 
322 

5,568 
18,280 
62,259 

137,259 
185,331 
554,286 
996,284 
1,217,337 

1,213.548 

820,844 

«  727, 767 

1884 

1885 

1886...  . 

1887 

76,296 
297,612 
316,476 
368,842 

665,482 
824,000 
594,390 
515,746 
438,232 

361,450 
384,934 
444,383 
390.278 
317,385 

460,520 
396,901 
483,925 
501.763 
376,236 

327,582 
331,851 
379,653 

1888 

1889 

1890 

1891 

1892 

1893 

1894 

1895 

1896 

1897 

1896 

1899 

1900 

1901 

1902 

1903 

33,375 
63,496 

136,634 

696,068 

2,335,293 

3,688,666 

4,386,132 

4,680,732 
4,122,356 
3,730,907 
3,848,182 
4,874,392 

5,757,086 

7,480,806 

9,186,411 

11,339,124 

10,964,347 

7,673,477 
5,128.037 
3,283,629 

1,460 
900 

675 
521 
400 
300 

aoo 

3S0 
500 
300 
300 
200 

2S0 
200 

1904 

1905 

1906 

1907 

1906 

""iii'flM 

4,387,060 

24.281,073 
33,665.106 

096,009,862 

377,106,902 

194,562,894 

246,820,562 

6,004,345  9,253,938 

93,411,140 

62,551.789 

•  No  production  in  Tennessee  recorded  in  1906. 
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Pfodvutidon  ofervde  petroleum  in  the  United  States,  1859-1908,  by  years  and  by  States,  in 

barrels  of  At  gallons — Continued. 


18». 
UGO. 

1861. 
1802. 
1863. 
1864. 
1866. 

1866. 
1867. 


1870. 

1871. 
1872. 
1873. 
1874. 
1875. 

1876. 

un. 

1838. 
1879. 


1881. 


1883. 
1884. 


1887. 


1880. 

1881. 
1802. 
18B3. 
18M. 


1896. 
1887. 


1900. 


I 


fiOO 

1,200 

1,400 

6,000 

18,000 

40,000 

44,430 

113,571 
81,008 
71,960 
69,700 
74,714 


1901 !   179,151 

1902 331,749 

1903 1   932,214 

1904 1  4,250,779 

1905 el2,013,405 


1906. 
1807. 
1906. 


e21,718,648 
2,409,521 
1,801,781 


44,158,931 


ICissoiirL 


48 
54 

54 
45 
50 
60 
50 

1,450 

65,975 

546,070 

660,013 

836,039 

4,393,658 
18,063,658 
17,955,572 
22,241,413 
28,136,189 

12,567,897 
12,322,096 
11,206,464 


129,026,455 


Oklahozna. 


20 
278 

25 

10 

50 

8 

10 

43 

19 

10 

132 

a  1,602 

»2,335 
0  757 

•  3,000 
a  2, 572 
0  3,100 

03,500 

•  4,000 
a  15,246 


36,717 


30 
80 
10 
130 
37 

170 
625 


6,472 

10,000 

37,100 

138,911 

1,366,748 

(<«) 
43,524,128 
45,798,765 


90,883,206 


Wyo- 
ming. 


Louisiana. 


2.369 
3,455 

2,878 
3,650 
5,475 
5,560 
5,450 

5,400 
6,253 
8,960 
11,542 
8,454 

•  7,000 
/9,339 
/17,775 


103,560 


548,617 

917,771 

2,958,058 

8,910,416 

9,077,528 
5,000,221 
6,835,130 


34,248,641 


United 
States. 


500j 

2, 113 
3,056 
2,611 
2,116 
2,497 

3,507 
3,347 
3,646 
4,215 
5,260; 

5,205 
6,293 
9,883 
10,926 
8,787 

9,132 
13,350 
16,396 
19,914 
26,286 

27,661 
30,349 
23,449 
24,218 
21,858 

28,064 
28,283 
27,612 
35,163 
45,823 

54,292 
50,514 
48,431 
49,344 
52,882 

60,960 
60,475 
55,364 
57,070 
63,620; 

69,389 

88,766 

100,461 

117,060 

134,717 

126,493 
166,095 
179,572 


000 
000 

609 
690 
309 
100 
700 

700 
300 
117 
000 
745 

234 
194 
786 
945 
514 

660 
363 
868 
146 
123 

238 
807 
633 
438 
785 

841 
483 
025 
513 
572 

655 
657 
066 
516 
276 

361 
516 
233 
850 
529 

194 
916 
337 
960 
580 

93f. 
335 
479 


Total  value. 


$32,000 
4,800,000 

1,035,668 

3,209,525 

8,225,663 

20,896,576 

16,450,853 

13,455,396 
8,066,993 
13,217,174 
23,730,450 
20,503,754 

22,591,180 
21,440,503 
18,100,464 
12,647,527 
7,368,133 

22,982,822 
31,788,566 
18,044,520 
17,210,708 
24,600,638 

23,512,051 
23,631,165 
25,740,252 
20,476,924 
19,193,694 

20,028,457 
18,856,606 
17,950,353 
26,963,340 
35,365,105 

30,526,553 
25,906,463 
28,932,326 
35,522,095 
57,691,279 

58,518,709 
40,929,611 
44,193,359 
64,603,904 
75,752,691 

66,417,335 
71,178,910 
94,694,050 
101,175,455 
84,157,399 

92,444,735 

120,106,749 

,    129,706,258 


1,986,180,942  1 1,784, 583, 943 


a  Indadfls  the  production  of  Michigan. 

b  Indndes  production  of  Michigan  and  small  prodootlon  in  Oklahoma. 

« Includes  production  of  Oklahoma. 

*  Included  with  Kansas. 

'Estimated. 

/Includes  the  production  of  Utah. 


CONSUMPTION  OF  PUEIi  OIL  BY  RAILROADS  IN  1908, 

The  railroads  of  the  United  States  on  which  oil-burning  engines 
were  used  in  1908  were  the  same  as  in  1907,  with  the  addition  of  the 
Chicago,  Rock  Island  and  Pacific  Railway,  operating  in  Kansas  and 
Oklahoma.    The  consumption  of  fuel  oil  by  all  railroads  of  the  country 
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quantity  of  petroleum  found  in  various  clays  comprising  the  cap 
rocks  or  oil  sands. 

For  the  field  season  of  1909  the  following  petroleum  investigations 
are  projected:  Robert  Anderson  will  continue  the  examination  of  the 
Caliiornia  oil  field  in  the  Kern  County,  Sunset,  Midway,  and  McKit- 
trick  districts.  M.  J.  Munn  will  begin  a  comprehensive  study  of  the 
petroleums  of  the  Appalachian  system.  J.  A.  Taff  and  W.  J.  Reed 
will  continue  the  mapping  of  the  Oklahoma  and  Kansas  fields. 
C.  W.  Washbume  will  complete  the  examination  of  the  Florence  and 
Boulder  fields  in  Colorado,  and  will  also  make  a  reconnaissance  in 
eastern  Oregon.  6.  D.  Harris  will  continue  the  survey  of  the  Caddo 
oil  field. 

In  cooperation  with  the  Greological  Survey  of  West  Virginia,  repre- 
sentative samples  of  petroleum  from  all  the  pools  will  be  analyzed  in 
the  Washiiugton  office.  Similar  analyses  will  be  made  of  the  oils  of 
Kentucky,  Tennessee,  Texas,  New  Mexico,  and  Louisiana. 

The  experiments  as  to  the  diffusion  of  oils  through  fuller's  earth 
and  the  conditions  of  oil  in  various^  cap  rocks  will  be  continued  at  the 
Johos  Hopkins  University,  Baltimore,  and  at  Bowdoin  CoUe^, 
Maine.  Tne  technologic  branch  of  the  Survey  will  continue  Uie 
examination  of  the  fuel  value  of  California  crude  oils  and  various 
petroleum  products  and  their  applicability  to  internal-combustion 
engines  ana  the  analysis  of  crude  petroleum  from  California.  This 
branch  will  also  cooperate  with  the  international  commission  for  the 
standardizing  of  petroleum  tests. 

SURVEY    PUBLICATIONS,    X90X-Z909,   ON   THE   OIL   FIELDS   OF   THE 

UNITED  STATES. 

As  the  result  of  the  field  work  of  1908  and  of  earlier  investigations 
the  following  publications  have  been  made  by  the  Geological  Survey: 

PROFB8SIONAL  PAPERS. 

-  56.  Geography  and  geology  of  a  portion  of  southwestern  Wyoming,  with  special 
reference  to  coal  and  oil,  by  A.  C.  Veatch.    1907.    178  pp.    26  pis. 
65.  Geology  and  underground  waters  of  the  northern  Black  Killfl  region,  by  N.  H. 
Darton.    1909.     106  pp.,  24  pis. 

BULLETINS. 

184.  Oil  and  gas  fields  of  the  western  interior  and  northern  Texas  coal  measures  and 

of  the  Upper  Cretaceous  and  Tertiary  of  the  western  Gulf  coast,  by  Geoige  I. 

Adams.    1901.    64  pp.,  10  pis. 

198.  The  Ber^  grit  oil  sand  m  the  Cadiz  quadrangle,  Ohio,  by  W.  T.  Griswold.    1902. 

43  pp.,  1  pi. 

a212.  Oil  fields  of  the  Texas-Louisiana  Gulf  coastal  plain,  by  C.  W.  Hayes  and  William 

Kennedy.    1903.    174  pp.,  11  pis.    20c. 
^213.  Contributions  to  economic  geology,  1902;  S.  F.  Emmons  and  C.  W.  Hayes, 
geologists  in  charge.    1903.    449  pp.    25c. 

The  petroleum  fields  of  California,  by  Geoige  H.  Eldridge,  p.  306. 
The  Boulder,  Colo.,  oil  field,  by  N.  M.  Fenneman,  p.  322. 
Asphalt,  oil,  and  gas  in  southwestern  Indiana,  by  Myron  L.  FuUer, 
p.  333. 

Structural  work  during  1901  and  1902  in  the  eastern  oil  fields,  by  W.  T. 
Griswold,  p.  336. 

Oil  fields  of  the  Texas-Louisiana  Gulf  coastal  plain,  by  C.  W.  Hayes, 
p.  345. 


a  Thb  mark  Indicates  that  ttw  Oeologfeal  Survey's  stock  of  the  paper  Is  exhausted.  Hany  of  the  papers 
marked  hi  this  way  may,  however,  be  purchased  from  the  Superintendent  of  Docmnenb^  Washmcnm, 
D.  C,  at  the  prices  indicated. 
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0225.  Contributions  to  economic  geology,  1903;  S.  F.  Emmons  and  C.  W.  Hayes, 
geologists  in  chaige.    1904.    527  pp.,  1  pi.     35c. 

Petroleum  fields  of  Alaska  and  tne  Bering  River  coal  field,  by  6.  C. 
Martin,  p.  365. 

Structure  of  the  Boulder  oil  field,  Colorado,  with  records  for  the  year 
1903,  by  N.  M.  Fenneman,  p.  383. 

Oil  and  gas  fields  of  eastern  Greene  County,  Pa.,  by  Ralph  W.  Stone, 
p.  396. 
<i238.  Economic  geology  of  the  Tola  quadrangle,  Kansas,  by  G.  I.  Adams,  Erasmus 

Haworth,  and  W.  R.  Crane.    1904.    83  pp.,  11  pis.    25c. 
250.  The  petroleum  fields  of  the  Pacific  coast  of  Alaska,  with  an  account  of  the  Bering 

River  coal  deposits,  by  G.  C.  Martin.    1905.    64  pp^  7  pb. 
256.  Mineral  resources  of  the  Elders  Ridge  quadrangle,  Pennsylvania,  by  R.  W. 
Stone.    1905.    86  pp.,  12  pis. 

0259.  Report  on  progress  oi  investigations  of  mineral  resources  of  Alaska  in  1904,  by 

A.  H.  Brooluand  others.    1905.    196  pp.,  3  pis.    15c. 

0260.  Contributions  to  economic  geology,  1904;  oy  S.  F.  Emmons,  and  C.  W.  Hayes, 

geologists  in  chaige.    1905.    620  pp.,  4  pis.    40c. 

The  Florence,  Colo.,  oil  fiela,  by  N.  M.  Fenneman,  p.  436. 

•Notes  on  the  geology  of  the  Muscogee  oil  field,  Oklahoma,  by  J.  A.  Taff 
and  M.  K.  Shaler,  p.  441. 

Oil  and  gas  in  the  Independence  quadrangle,  Kansas,  by  F.  C.  Schrader 
and  Erasmus  Haworth,  p.  446. 

Oil  fields  of  the  Texas-Louisiana  Gulf  coast,  by  N.  M.  Fenneman,  p.  459. 

Oil  and  asphalt  prospects  in  Salt  Lake  basin,  Utah,  by  J.  M.  Boutwell, 
p.  468. 

264.  Record  of  deep-well  drilling  for  1904,  by  M.  L.  Fuller,  E.  F.  Lines,  and  A.  C. 

Veatch.    1905.    106  pp. 

265.  Geolc«^  of  the  Boulder  district,  Colorado,  by  N.  M.  Fenneman.    1905.    101  pp., 

5pb. 
279.  Mineral  resources  of  the  Kittanning  and  Rural  Valley  quadrangles,  Pennsyl- 
vania, by  Charles  Butts.    1906.    198  pp.,  11  pis. 
282.  Oil  fields  of  th6  Texas-Louisiana  Gulf  Coastal  Plain,  by  N.  M.  Fenneman.    1906. 

146  pp.,  11  pis. 
0285.  Contributions  to  economic  geology,  1905;  S.  F.  Emmons,  and  E.  C.  Eckel, 
geolog^Bts  in  chaige.    1906.    506  pp.,  13  pis.    60c. 

The  Salt  Lake  oil  field  near  Loa  Angeles,  Cal.,  by  Ralph  Arnold,  p.  357. 
The  Nineveh  and  Gordon  oil  sanos  in  western  Greene  County,  Pa.,  by 
F.  G.  Clapp,  p.  362. 
286.  Economic  geology  of  the  Beaver  quadrangle,  Pennsylvania,  by  L.  H.  Woolsey. 

1906.    132  pp.,  8  pis. 
296.  Economic  geology  oi  the  Independence  quadrangle,  Kansas,  by  F.  C.  Schrader 

and  Erasmus  Haworth.    1906.    74  pp.,  6  pis. 
o298.  Record  of  deep- well  drilling  for  1905,  oy  Myron  L.  Fuller  and  Samuel  Sanford. 

1906.    299  DD.    25c. 
304.  Oil  and  gas  fields  of  Greene  County,  Pa.,  by  R.  W.  Stone  and  F.  G.  Clapp.    1907. 

110  pp.,  3  pis, 
O309.  The  Santa  Clara  Valley,  Puente  Hills,  and  Los  Angeles  oil  districts,  southern 
California,  by  G.  H .  Eldrid^  and  Ralph  Arnold.    1907.    266  pp.,  41  pis.    80c. 
0314.  Report  on  progress  of  investigations  of  mineral  resources  of  Alaska  in  1906,  by 
A.  H.  Brooks  and  others.    1907.    235  pp.,  4  pis.    30c. 

0317.  Preliminary  report  on  the  Santa  Maria  oil  district,  Santa  Barbara  County,  Cal., 

bv  Ralph  Arnold  and  Robert  Anderson.    1907.    69  pp.,  2  pis.    15c. 

0318.  Geologv  of  oil  and  gas  fields  in  Steubenville,  Bur^ttstown,  and  Clays ville 

qus^uangles,  Ohio,  West  Virginia,  and  Pennsylvania,  by  W.  T.  Griswold  and 
M.  J.  Munn.    1907.    196  pp.,  13  pis.    75c. 

321.  Geology  and  oil  resources  of  the  Summerland  district,  Santa  Barbara  County, 

Cal.,  by  Ralph  Arnold.    1907.    91  pp.,  20  pis. 

322.  Geology  and  oil  resources  of  the  Santa  Maria  oil  district,  Santa  Barbara  County, 

Cal.,  by  Ralph  Arnold  and  Robert  Anderson.    1907.    161  pp.,  26  pis.    50ic. 
335.  Geology  and  mineral  resources  of  the  Controller  Bay  region,  Alaska,  by  G.  C. 
Martm.     1908.    141  pp.,  10  pis. 


•  This  mark  Indleates  that  the  Geological  Survey's  stock  of  the  paper  is  exhausted.  Many  of  the 
papeis  marlced  in  this  way  may,  however,  be  purchased  from  the  supenntendent  of  documents,  Wash- 
mgton,  D.  C,  at  the  prices  iadlcated. 
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340.  GontributioDB  to  economic  eeology,  1907,  Part  I:  Metals  and  nonmetals  except 
fuels.    C.  W.  Hayes,  ana  Waldemar  Lindgren,  geologists  in  charge.    19(^. 
482  pp.,  6  pis. 

Fetroleum  and  natural  eas — California:  Contra  Coeta  County,  Miner 

ranch  field,  by  Ralph  Arnold.    Utah:  Southern  Utah  oil  field,  bv  G.  B. 

Richardson.    Wyoming:  Bip^hom  basin  gas  fields,  by  C.  W.  Wasnbume; 

Uinta  County,  Labarge  oil  field,  by  A.  R.  Schultz,  pp.  339-374. 

346.  Structure  of  the  Berea  oil  sand  in  the  Flushing  quadrangle,  Ohio,  by  W.  T. 

Griswold.    1908.    30  pp.,  2  pis. 

■    -        "      iir      ' 


350.  Geol(^  of  the  Rangely  oil  district,  Colorado,  with  a  section  on  the  water  supply, 

by  H.  S.  Gale.    1908.    60  pp.,  4  pis. 
a357.  Preliminary  report  on  the  Coalinga  oil  district  in  Fresno  and  Kings  counties, 


by  39.  S.  Gale.  1908.  60  pp.,  4  pis. 
remninary  report  on  the  Coalinga  oil 
Cal.,  by  Ralph  Arnold  and  Robert  Anderson.    1908.    142  pp.,  2  pis.    20c. 


364.  Geology  and  mineral  resources  of  the  Laramie  basin,  Wyoming,  by  N.  H.  Darton 

and  C.  £.  Siebenthal.    1908.    81  pp.,  8  pis. 

365.  The  fractionation  of  crude  petroleum  oy  capillary  diffusion,  by  J.  E.  Gilpin  and 

M.  P.  Cram.    1908.    33  pp. 
394.  Papers  on  the  conservation  of  mineral  resources.    1909.    214  pp.,  12  pis. 

In  preparation. 

381.  Contributions  to   economic   geology,    1908,  Part   II;  Marius   R.   Campbell, 
geologist  in  charge.    Chapter  D,  papers  on  petroleum  and  natural  eas: 

Geology  and  oil  prospects  of  tne  Reno  region,  Nevada,  by  R.  Anderson. 
Two  areas  of  oil  prospecting  in  Lyon  County,  Nevada,  by  R.  Ander- 
son. 
Analyses  of  crude  petroleum  in  Oklahoma  and  Kansas,  by  D.  T.  Day. 
Madill  oil  pool,  Oklahoma,  by  J.  A.  Taff  and  W.  J.  Reed. 
The  Florence  oil  field,  Colorado,  by  C.  W.  Washbume. 
Development  in  the  Boulder  oil  field,  Colorado,  by  C.  W.  Washbume. 
398.  Geology  and  oil  resources  of  the  Coalinga  district,  California,  final  report,  by 

Ralph  Arnold  and  Robert  Anderson. 
401.   Relations  between  local  magnetic  disturbances  and  the  genesis  of  petroleum,  by 
Geo.  F.  Becker. 

WATER-SUPPLY  PAPER. 

113.  The  disposal  of  strawboard  and  oil-well  wastes,  by  R.  L.  Sackett  and  Isaiah 
Bowman.    1905.    52  pp.,  4  pis. 

FOLIOS  OF  THE  QEOLOQIC  ATLAS  OF  THE  UNITED  STATES  CONCERNING  PBTROLEVM  AND 

NATURAL  GAS  FIELDS,  1897-1908. 

40.  Wartburg,  Tenn.,  by  A.  Keith.    1897. 

53.  Standingstone,  Tenn.,  by  M.  R.  Campbell.    1899. 

72.  Charleston,  W.  Va.,  by  M.  R.  Campbell.    1901. 

76.  Austin,  Tex.,  by  R.  T.  Hill  and  T.  W.  Vaughan.    1902. 

82.  Mason  town-Union  town,  Pa.,  by  M.  R.  Campbell.    1902. 

92.  Gaines,  Pa.-N.  Y.,  by  M.  L.  Fuller  and  W.  C.  Alden.    1903. 
105.  Patoka,  Ind.-IU.,  by  M.  L.  Fuller  and  F.  G.  Clapp.    1904. 
107.   Newcastle,  Wyo.-S.  Dak.  by  N.  H.  Darton,  1904. 
115.  Kittanning,  Pa.,  by  C.  Butts  and  F.  Leverett.    1904. 
121.  Waynesburg,  Pa.,  by  R.  W.  Stone.    1905. 
123.  Elders  Ridge,  Pa.,  by  R.  W.  Stone.    1905. 
125.  Rural  Valley,  Pa.,  by  C.  Butts.    1905. 
132.  Muscogee,  Okla.,  by  J.  A.  Taff.    1906. 

134.  Beaver,  Pa.,  by  L.  H.  Woolsey.    1906. 

135.  Nepesta,  Colo.,  by  C.  A.  Fisher.    1906. 
144.  Amity,  Pa.,  by  F.  G.  Clapp.    1907. 
146.  Rogeraville,  Pa.,  by  F.  G.  Clapp.    1907. 

bl48.  Joplin  district,  Mo.-Kans.,  by  W.  S.  T.  Smith  and  C.  E.  Siebenthal.     1907. 
159.  Independence,  Kans.,  by  F.  C.  Schrader.    1908. 

163.   Santa  Cruz,  Cal.,  bv  J.  C.  Branner,  J.  F.  Newsome,  and  R.  Arnold,  1909. 
In  preparation.    Sewickley,  Pa.,  by  M.  J.  Munn,  Warren,  Pa.-N.  Y.,  by  C.  Butts. 

oThis  mark  Indicates  that  the  Geological  Survey's  stock  of  the  paper  Is  exhausted.  Many  of  the 
papers  marked  In  this  way  mav,  however,  be  purchased  from  the  superintendent  of  docamenis.  Wash* 
Ington,  D.  C,  at  the  prices  Iddlcated. 

o  The  prk»  of  foUo  No.  148  is  50  cents.  The  other  foUos  named  are  sold  at  25  cents  each. 
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In  the  following  tables  is  given  the  production  of  crude  petroleum 
in  the  United  States  for  the  years  1903  to  1908,  inclusive,  by  fields: 

Production  of  petroleum  in  the  United  States^  1903-1908,  hyfieldsy  in  barrels. 


Field. 

1903. 

1904. 

1905. 

1906. 

1907. 

1908. 

Ammliichlwi , . 

31.558,248 
24,080,264 

31,408,567 
24,689,184 

29,366,960 
22,294,171 

181,064 
12,535,777 
36,526,323 
33,427,473 

386,792 

27,741,472 
17,554,661 
4,397,050 
22,838,553 
20,527,520 
33,096,596 
336,082 

25,342,137 
13,121,094 
24,281,973 
46,846,267 
16,410.299 
39,748,375 
345,190 

24,945,517 
10,032,305 
33,685.106 
.48,323,810 
17,318,330 
44,854,737 
412,674 

minols 

Mid-ContiDeD  t 

1.573,065 

18.371,383 

24,382,472 

495,885 

6,186.629 

24,631,269 

29,649,434 

516,877 

Gulf 

rAiiinrtfift 

other 

100,461,337 

117,080,960 

134,717,580 

126,493,936 

166,095,335 

179,572,479 

Percentages  of  total  crude  petroleum  produced  in  the  several  fields,  1903-1908. 


Field. 

1903. 

1904. 

1905. 

1906. 

1907. 

1906. 

31.41 
23.97 

26.83 
21.09 

21.80 

16.55 

.14 

.30 

27.11 

24.81 

.29 

21.93 
13.88 
8.47 
18.05 
16.23 
26.17 
.27 

15.26 
7.90 

14.62 

28.20 
9.88 

23.93 
.21 

13.89 

fi  50 

niiDois 

18.76 

Mid-ContioeDt 

1.57 

1&29 

24.27 

.49 

5.28 

21.03 

25.33 

.44 

26.91 

Gall 

9.64 

CrUlfftjni** 

24.96 

other 

.23 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

Production  of  petroleum  in  the  United  States  in  1907  and  1908,  by  fields,  showing  increase 

or  decrease,  in  barrels. 


Fiekl. 

Production. 

Increaae. 

Decrease. 

Percentage. 

1907. 

1906. 

Increase. 

Decrease. 

25,342,137 
13,121,094 
24,281,973 
46,846,267 
16,410,299 
39,748,375 
345.190 

24,945,517 
10,032,305 
33,685.106 
48,323,810 
17,318,330 
44,854.737 
412,674 

396,620 
3,068,789 

1.67 

I  Jma-lndlarm , 

23.54 

IlllDOiS 

9,403,133 

1,477,543 

908,031 

5,106,362 

67,484 

38.72 

3.15 

&53 

12.85 

19.55 

Mid-CoDUnent 

Gull 

Ca|l«nmi»   , 

OthfT  .. 

166,095,335 

179,572,479 

13,477,144 

8.114 

Quantity,  total  value,  and  price  per  barrel  received  at  wells  for  crude  petroleum  produced 

in  the  United  States  in  1907  and  1908,  by  fields,  in  barrels. 


tt 

1907. 

1908. 

Field. 

Quantity. 

Value. 

Price  per 
barrel. 

Quantity. 

Value. 

Price  per 
barrel. 

25,342,137 
13,121,094 
24,281,973 
46,846,267 
16,410,299 
39,748,375 
345,190 

$43,766,686 
11,962,410 
16,432,947 
10,200,235 
13,743,319 
14,699,956 
301,196 

$1,727 
.912 
.677 
.4096 
.837 
.3696 
.8725 

24,945,517 
10,032,305 
33,685,106 
48,323,810 
17,318,330 
44,854,737 
412,674 

$43,888,020 
10,065,768 
22,648,881 
18,9SM,610 
10,352,809 
23,433,502 
396,668 

$1,759 

1.003 

Tiimoto 

.672 

If ki.Ont>m»nl  ...      

.392 

Gulf 

.586 

.6225 

Otbfr 

.961 

166,096,335 

12Q,  106,740 

.723 

179,572,479 

129,706,258 

.722 
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Ddiveries  of  crude  petroleum  in  the  United  States  and  purposes  for  which  skipped  in  1908, 

by  fields,  in  barrels. 


Field. 


Appalachian 

Lunar-Indiana 

Illinois 

Kansas  and  Oklahoma 

Louisiana 

Texas 

CaUfomla 

Other 

Total  in  1908.... 
Total  in  1907.... 


Total 

deliveries  In 

1906. 


56,024,209 
14,722,866 
21,323,331 
37,642,168 
6,029,685 
11,267,838 
45,139,888 
409,224 


193,450,209 
172,014,023 


Beliveied  for- 


Reflning. 


55,994,334 

14,713,817 

20,728,963 

33,B00,532 

1,J08,074 

3,479,630 

d  17, 569, 566 

397.314 


147,842,110 
136,870,109 


FneL 


4,363 

168,533 

1,521,694 

5,797,334 

7,786,095 

4  25,080,332 

11,910 


40,370,261 
32,653,110 


Other 


a  29, 875 

»  4,686 

b«5,845 

e2,2S9,M2 

424,277 

«2,213 

b  2, 500, 000 


5,246,838 
2,490,804 


a  Lubricating. 
b  For  making  gas. 


e  Railroad  shipments  can  not  be  divided. 
d  Estimated. 


STOCKS. 

The  following  table  gives  the  stocks  of  cnide  petroleum  in  the 
United  States  in  1908,  by  fields: 

StockSf  runSf  and  deliveries  of  crude  petroleum  in  the  United  States  in  1908,  by  fields, 

in  barrels. 


Field. 


Appalachian 

Luna-Indiana 

Illinois 

Kansas  and  Oklahoma. 

Louisiana 

Texas 

California 

Other 


Total  in  1908. 
Total  in  1907, 


Gross  stocks 

December  31, 

1907. 


6,537,239 

6,700,526 

15,848,035 

0  38,605,538 

392,841 

c  2, 141, 897 

<  2, 054, 845 

1,000 


72,281,921 


Runs  from 

wells  sold 

in  1906. 


24,945,517 
10,032,305 
33,685,106 
47,600,546 
6,835,130 
11,206,464 
44,854,737 
412,674 


170,572,479 
166,095,335 


DellverleB  In 
1906. 


56,024,209 
14,722,866 
21,323,331 
37,642,168 
6,929,685 
11,267.838 
45,139.888 
409,224 


193,450,209 
172,014,023 


Gross  stocks 

December  31, 

1906. 


8,675,818 

6,411,273 

25,637,807 

6  47,382,185 

307.962 

'2,649.009 

/ 1,769,694 

4,480 


92,837,787 


a  In  addition  it  is  estimated  that  6,650,000  barreb  were  held  in  producers'  storage  and  refiners' 
b  In  addition  it  is  estimated  that  7,500,000  barrels  were  held  in  producers'  storage  and  refiners'  reservp. 
e  In  addition  it  is  estimated  that  1,200,000  barrels  were  held  in  producers'  storage  and  leflnos'  raserve. 
d  In  addition  to  this  some  oil  was  held  in  producers'  storage  ana  refiners'  reserve. 
<  Field  stock  held  by  producers  and  do  not  include  stocks  held  by  pipe-line  companies,  whldi  amounted 
to  not  less  than  4,000,000  barrels. 
/  Field  stocks  held  by  producers  and  do  not  include  stocks  held  by  pipe-line  companies. 

In  the  following  tables  are  given  the  grades  of  all  stocks  of  crude 
petroleum  held  in  the  oil  fields  of  the  United  States  at  the  close  of 
1908,  and  the  grades  of  stocks  of  crude  oil  held  by  the  eastern  pipe 
lines  at  the  close  of  each  month  of  the  same  year. 

(hades  of  all  stocks  of  crude  petroleum  held  in  the  United  States  December  SI,  1908,  6y 

fields,  in  barrels. 


Kind  of  oil. 


Pennsylvania 

Lima 

Illinois 

Kentucky 

Kansas  and  Oklahoma 
Louisiana 


3,829,124 

3,824,582 

29,209,660 

312,300 

50,930,016 

307,962 


Kind  of  oil. 


Texas 

California, 
other 


Quantity. 


2,649,009 

1, 760,604 

4,450 

02,837,787 


PETBOLEUM. 


July.'.'.' 


SBptonber.. 

October 

Nonmbet. . 


3,47e,fil3 
3,2Dg,01S 

S,CUI2.G3« 


2,Sli,Srs 

j,s!i,iai 


WELL  RECORD. 

The  fotlowing  table  gives  the  well  record  for  the  United  States 
for  1908,  by  fields: 

Well  Tfcord  in.  the  XJniUd  StaUt  in  1908,  6y  fittdi. 


WellBcoi 

mpMed. 

Flew. 

Oil. 

Qaa. 

Dry. 

Total. 

ToW. 

peiwSt 

fi,2V2 

1,823 

7,1IB 

55,002 

'1 

1 

'"aw 

28;32S 
2,4*3 

1,088 

182 

1,2M 

HS^'^ 

7S8 

80 

na 

8,731  1         11.4 
3,258  1         10.2 

2,187 

m 

«2 

3,«0 

387 
ICS 

127 

166 

3,MB 

655 

3,571 

m 

» 

IN 

S19 

lU 

'S 

^e 

AW. 

11 

U 

817 
19 

13.210 

485 

3,214 

ie,909 

M},851 

42.9 

APFAIiACHIAK  OHi  FIEIiD. 


The  geographic  Umits  of  this  field  and  the  characteristics  of  the 
oils  may  be  found  in  the  preceding  report.  Mineral  Resources  of  the 
United  States  for  1907,  The  minor  developments  during  1908  will 
be  recorded  under  the  individual  States. 
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The  following  table  gives  the  production  of  petroleum  in  the  Appa- 
lachian oil  field  during  the  year  1908,  by  States  and  months: 

Production  of  the  Appalachian  M  field,  by  States  and  rrumths,  in  1908 ,  in  harreU. 


Month. 


January... 
February. 

March 

April 

May 

June 

July 

August. . . 
September 
October. . . 
November 
December. 


Penn.syl- 
vanla. 

New  York. 

Ohio. 

West 
Virginia. 

Kentucky. 

TotaL 

782,683 

98,776 

329,444 

4 

697,040 

60,781 

1,088,734 

718,905 

87,119 

307,851 

700,103 

60,168 

1,873,646 

835,990 

99,948 

339,520 

770,689 

60,336 

2,106,483 

803,500 

100,511 

326,388 

779,089 

63,283 

2,072,861 

805,930 

97,365 

328,061 

823,144 

65,927 

2,120,427 

819,020 

99,954 

332,960 

870,280 

60,127 

2,183,340 

806,003 

99,338 

342,434 

864,877 

60,150 

2,172,802 

781,988 

05,754 

344,627 

815,242 

60,633 

2,008,144 

786,963 

96,299 

373,637 

803,139 

60,137 

2,120,175 

781,001 

98,556 

372,768 

795,539 

55,385 

2,103,243 

710,246 

89,345 

339,400 

739,605 

60,643 

1,988,236 

792,006 

97,163 

373,541 

864,420 

62,207 

2,189,427 

9,424,325 

1,160,128 

4,110,121 

9,523,176 

727,767 

34,645,517 

The  production  of  petroleum  in  the  Appalachian  oil  field  from  1859 
to  1908,  inclusive,  is  given  in  the  following  table: 

Production  of  petroleum  in  the  Appalachian  fidd,  1859-1908,  in  barrels. 


Year. 


1859 
1860 
1861 
1862 
1863 
1864 
1865 
1866 
1867 
1868 
1869 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 


Produc- 
tion. 


2, 

3, 

2, 

2, 

2, 

3, 

3, 

3, 

4, 

5, 

5, 

6, 

9. 

10, 

8, 

9, 

13, 

15, 

19, 

26, 

27, 

30, 

23, 


2,000 
500,000 
113,609 
056,690 
611,309 
116, 109 
497,700 
697,700 
347,300 
646,117 
215,000 
260,745 
2a5,234 
293,194 
893,786 
928,045 
787,514 
120.669 
337,363 
381,641 
894,288 
245,571 
561,376 
221,261 
306,776 


Per 
cent  of 
total 
produc- 
tion. 


100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 

100 
09.87 
99.90 
99.90 
99.90 
99.85 
99.64 
99.58 
99.39 


Increase 
(+)  or  de- 
crease (—) 
from  pre- 
vious year. 

Yearly 
aver- 
age 
price 
per 
barrel.a 

Year. 

1884 

1886 

1886 

1887 

1888 

1889 

1890 

1891 

1892 

1803 

1894 

1895 

1896 

1897 

1898 

1899 

1900 

1901 

1902 

1903 

1904 

1905 

1906 

1907 

1908 

+    498,000 
+1,613,609 
+    943,081 
+    445,381 

-  495,200 
+    381,591 
+1,100,000 

-  250,400 
+    298,817 
+    568,883 
+1,045,745 

-  55,511 
+1,087,960 
+3,600,592 
+1,033,159 
-2,139,431 
+    333,155 
+4.216,694 
+2,044,278 
+4,512,647 
+6,351,283 
+1,315,805 
+2,650,885 
-6,914,485 

19.59 
.49 
1.05 
3.15 
8.06 
6.59 
3.74 
2.41 
3.62i 
5.63} 
3.86 
4.34 
3.64 
1.83 
1.17 
1.35 
2.56} 
2.42 
1.19 
.852 
.94 
.85 
.78 
1.05] 

Produc- 
tion. 


23, 
21, 

22, 

16, 
22, 

30, 
35, 
33, 
31, 
30, 
30, 
33, 
35, 
31, 
33, 
36, 
33, 
32, 
31, 
31, 
29, 

V> 
25, 

24, 


056,438 
633,785 
549,827 
878,241 
041,307 
355,225 
073,307 
848,777 
432,377 
365,800 
783,424 
960,639 
971,902 
230, 2n 
n7,425 
068,356 
295,433 
618,171 
018,787 
558,248 
408,567 
366,960 
741,472 
3^,137 
045,517 


Per 
cent  of 

total 
prodoo- 

tion. 


98.92 
96.61 
04.60 
80.90 
61.36 
63.67 
65.63 
66.03 
66.19 
64.76 
63.38 
68.64 
65.73 
68.26 
67.29 
57.04 
57.06 
48.45 
36.07 
31.41 
26.83 
21.80 
21.93 
16.26 
13.80 


(+)  or  de- 
crease (-) 
from  pre- 
vious year. 


pnos 
P«. 


+  649,662 
-2,422,663 
+6,016,042 
-3,671,586 
-6,936,844 
+6,413,828 
+7,718,082 
+6,775,470 
-2,416,400 
-2,066,487 

-  682,466 
+  177,215 
+3,010,263 
+1,268,300 
-3,612,846 
+1,350,931 
+3,227,077 
-2,677,282 
-1,600,384 

-  460,639 

-  140,681 
-2,041,607 
-1,626,488 
-2,399,336 

-  306,630 


a  Price  of  oil  of  "  Pennsylvania  "  grade  as  given  by  Seep  Purchasing  Agency. 
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In  the  following  table  is  given  the  production  of  the  Appalachian 
field,  by  States,  from  1900  to  1908,  inclusive: 

ProdueHon  of  petroleum  in  the  Appalachian  field,  1900-1908 ,  by  States^  in  barrels. 


Tear. 

Pennsylyaoia 

and   - 
New  York. 

West  Virginia. 

Southeastern 
Ohio. 

Kentucky  and 
Tennessee. 

Total. 

1000 

14,550,127 
13,831,096 
13,183,610 
12,518,134 
12,239,026 
11,554,777 
11,500,410 
11,211,606 
10,584,453 

16,195,675 
14,177,126 
13,513,345 
12,899,395 
12,644,686 
11,578,110 
10,120,935 
9,095,296 
9,523,095 

6,478,372 
6,471,790 
5,136,501 
5,586,433 
6,526,571 
5,016,736 
4,906,679 
4,214,391 
4,110,121 

62,289 

137,250 

185,331 

664,286 

098,284 

1,217,337 

1,213,648^ 

820,844 

«  727, 787 

36,296,433 
33,618,171 
32,018,787 
31,558,248 
31,408,567 
29,366,960 
27,741,472 
25,342,137 
24,946,517 

1901 

19QS 

1903 

1904 

190S 

1fl» 

1007 

1908 

a  No  production  in  Tennessee  recorded  in  1906. 


In  the  following  table  is  shown  the  production  of  the  Appalachian 
field,  by  States,  in  the  years  1907  and  1908.  with  the  increase  and 
decrease  for  each  State  and  the  percentage  or  increase  or  decrease  as 
compared  with  the  previous  year: 


Production  of  petroleum  in  the  Appalachian  field  in  1907  and  1908 ,  by  States,  showing 

increase  or  decrease,  in  barrels. 


1 

Production. 

In- 
crease. 

Do- 
crease. 

Percentage. 

state. 

1907. 

1908.     . 

In- 
crease. 

De- 
crease. 

pifT*— "ylvania 

9,999,306 
1,212,300 
4,214,391 
0,095,296 
820,844 

9,424,325 
1,160,128 
4,110,121 
9,623,176 
727,767 

674,061 

62,172 

104,270 

V 

6.75 

N«w  Vock 

4.30 

fiootlieastem  Ohio 

2.47 

W«V^  VfTfrlnii^. 

427,880 

03,077 

11.34 

25,342,137 

24,045,517 

396,620 

1.67 

o  No  production  in  Tennessee  recorded  in  1006. 


In  the  following  table  are  given  the  Quantity,  value,  and  price  per 
barrel  of  the  oil  produced  in  the  Appalachian  field  during  the  years 
1907  and  1908,  by  States: 

Quantity  and  value  at  wells  of  crude  petroleum  produced  in  the  Appalachian  field  in  1907 

and  1908,  by  States. 


State. 


_riyaiila 

SaatbeasCem  Ohio 

W«at  Vifstnia. 

KentDdcy  and  Teoneaseea 


1907. 


Quantity 

in 
barrels. 


9, 999,306 
1,212,300 
4,214,391 
0,095,296 
820,844 


26,342,137 


Value. 


Price 

per 

barrel. 


$17,579,706 

2,127,748 

7,344,408 

15,852,428 

862,396 


SI.  768 
,  1.756 
I  1.743 
I  1.743 
'  1.0606 


43,766,686  ,  1.727 


1908. 


Quantity 

in 
barrels. 


0,424,325 
1,160,128 
4,110,121 
0,523,176 
727,787 


24,045,517 


Value. 


$16,881,104 

2,0n,533 

7,316,617 

16,011,865 

706,811 


Price 

per 

barrel. 


$1.7012 

1.7856 

1.78 

1.776 

.071 


43,888,020 


1.750 


•No  production  in  Tennessee  reooriled  in  1006. 
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Production  and  value  o/cnide  pelroleam  in  the  AppfJatAiaa  JUld,  I905-190S,  tn  barrdt. 


Ym. 

PeonsrlTwila. 

N»wYo*. 

QwmUty. 

Vih». 

Qowutr. 

Vlhu. 

Q™tlt)-. 

V>l». 

1!:S:S 

114,652,278 

ib;w»;m3 

17, 579. 708 
18,681,  IM 

1,117,58! 

i.i«o,m 

*i;9m;jt7 
IRS 

5,016,736 
4,906,670 

4:110,121 

y^. 

KeDtucIcy-TeDatssM, 

WwtVlrglnta. 

Total. 

Quantity. 

V«lu«. 

Qiuntlty. 

V«loe. 

QuMiUty. 

ValiM. 

1,217,^ 
'b20;844 
« 727,787 

862,398 

11,678, 110 
10  120  US 
s:0(n;296 
B,623,m 

110,132,031 

16  170  299 
16:862:428 
ie,Wl,M5 

29.366, 980 

25:342:137 
24,»45,S17 

>>  No  proddctMn  In  TeuncB! 


In  the  two  following  tables  is  siven  the  productioa  of  crude  petro- 
leum in  the  Appalacman  field  from  1903  to  1908,  in  the  fii^t  by 
months  and  in  tne  second  by  days: 

Produetion  o/  crude  petroleum  ti 


acnth. 

1003. 

1904. 

1905; 

1908. 

'•"■  i 

90^ 

lulu                                                 2 

i 

22 

2,377,630      2 
2,294,922      2 
2,719,887      2 
2,599,224      2 
2,743,881      2 

Isi  \ 

2:668:124     : 

2.606,321      1 

1 

«3 

113 
442:000 

2,346,346      2 

lii  i 

2.408,191       1 

2:198:899       ! 
2.329,121      2 
2,180.402        1 

™,,.rl     , 

931 
161 

oe: 

1    \ 

238        ! 

6«2      ; 

075  1       ! 

lai 

it: 

121 
IH 

31 

558,248 

31,408,567  ;  29 

386,960 

27,741,472     25 

342,137      21 

M1.U7 

Harcb...:: 


1903. 

1904. 

1905. 

1906. 

M 

78.T74 

70,697 

86,461 

85 

818 

80,457 

76,004 

1907, 

«8.aoei 

69,231 
70,619  I 


MTBOLETJM. 


363 


PIPE-LINB  STATISTICS  IN  THE  APPALACHIAN  FIELD. 

In  the  following  tables  are  given  the  pipe-line  runs  for  the  prin- 
cipal lines  in  this  field,  together  with  then*  deliveries  for  each  month 
in  1908,  and  the  stocks  held  by  these  lines  at  the  close  of  each  month 
for  the  same  period: 

Pipe-line  runs  in  the  Appalachian  oilfield  in  1908  j  by  lines  and  months,  in  barrels. 


Month. 


Jaimary... 
February.. 
ICaidi 

^-.::-.: 

Jnne 

July 

Ao^nst 

September 
October... 
November. 


National 
Transit. 


366,177 
337,206 
396,514 
376,564 
383,287 
381,717 
3T7,1U 
360, 50» 
367,183 
368,430 
333,201 
368,358 


4,406,257 


Eureka. 


645,129 
653,764 
720,842 
732,707 
774,165 
819,325 
793,790 
742,102 
725,236 
715,915 
662,332 
784,679 


8,769,966 


Southwest. 


158,196 
147,943 
163,368 
163,473 
154,530 
168,820 
162,103 
157,423 
159,272 
152,794 
138,606 
150,416 


1,885.944 


Tidewater. 


128,527 
115,486 
133,671 
129,321 
131,714 
138,320 
133,509 
127,267 
129,597 
126,127 
118,543 
132,097 


1,539,169 


Producers 

and 
Refiners. 


191,268 
185,632 
194,222 
187,825 
189,390 
190,462 
210,144 
214,559 
214,288 
220,984 
203,933 
224,778 


2,427,475 


Emery. 


25,266 
22,797 
26,642 
24,922 
27,016 
26,706 
25,032 
26,910 
26,623 
26,139 
24,443 
26,740 


309,228 


Month. 


January... 
February. 
March.... 

June 

July 

August 

S^tfloiber 
October... 
November. 


Cumber- 
land. 


56,  n3 
57,248 
56,660 

SV,  oVt 

62,918 
57,353 
67,223 
57,990 
57,303 
52,820 
57,579 
60,922 


693,418 


New  York 
Transit. 


25,146 
19,980 
23,063 
24,609 
22,385 
24,040 
22,926 
23,075 
21,705 
23,188 
21,524 
22,182 


Buckeye 
Macksburg. 


234,908 
218,873 
248,815 
234,870 
238,016 
243,285 
250,726 
251,438 
285,435 
287,365 
265,270 
285,283 


other  pii>e 
lines. 


134,360 
122,068 
137,779 
134,697 
133,189 
133,414 
136,713 
133,447 
130,309 
126,076 
109,221 
122,418 


273,713 


3,044,284 


1,553,681 


Franklin. 


3,054 
2,649 
4,017 
4,124 
3,817 
3,906 
3,525 

3, 4v4 

3,224 
3,411 
3,587 
3,554 


42,362 


Total. 


1,968,724 
1,873,646 
2,105,483 
2,072,861 
2,120,427 
2,182,340 
2,172,802 
2,098.144 
2,120,175 
2,103,249 
1,938,239 
2,189,427 


24,946,617 


Pipe-line  deliveries  in  the  Appalachian  oilfield  in  1908,  by  lines  and  months,  in  barrels. 


Month. 


January... 
February.. 
March 

tSS":::::. 

June 

July 

August 

September 
Oetober... 
NovcBDiber. 


National 
Transit. 


1,514,621 
1,301,418 
1,510,450 
1,476,270 
1  576,938 
1.667,487 
1,762,187 
1,660,673 
1,679,767 
1,796,200 
1,660,513 
1,640,801 


Southwest. 


10,356,243 


68,746 
65,919 
64,312 
120,470 
119,091 
120,527 
104,527 
129,860 
117,662 
122,913 
118,119 
110,387 


1,271,433 


Eureka. 


96,853 
82,353 
86,597 
64,461 
73,326 
78,467 
27,767 
41,812 
72,857 
73,067 
80,546 
76,324 


854,430 


Cumber- 
land. 


3,853 
3,104 
2,620 
2,983 
4,275 
6,393 
5,568 
4,224 
1,005 
857 
1,541 
2,511 


Southern. 


566,827 
614,600 
497,362 
622,684 
569,641 
597,732 
544,601 
654,020 
610,297 
636,651 
638,418 
593,283 


38,884  ,    6,955,206 


Crescent. 


126,568 
148,532 
87,748 
183,604 
176,136 
118,517 
173,548 
159,641 
152,471 
150,881 
140,576 
174,667 


New  York 
Transit. 


1,513,920 
1,397,062 
1,622,594 
1,480,139 
1,567,719 
1,553,816 
1,742,409 
1,620,280 
1,467,466 
1,201,536 
1,390,346 
1,536,016 


1,792,809  ,     18,083,322 

I 


364 


MINERAL  BESOUBGES. 


Pipe-line  deliveries  in  the  Appalachian  oU  Jield  in  1908,  by  lines  and  months,  in 

Continued. 


Month. 

Tidewater. 

Producers 

and 
Refiners. 

Emery. 

Buckeye 

Macks- 

burg. 

Franklin. 

Other  pipe 
Une8.a 

TotaL 

Janiiwy . . .  . , 

258,048 
188,192 
262,279 
304,049 
291,247 
262,875 
281,997 
272,429 
838,412 
296,862 
252,792 
249,493 

235,351 
194,960 
184,743 
199,806 
186,474 
199,821 
219, 146 
197,957 
191,092 
189,569 
210, 149 
223,403 

24,313 
23,534 
27,658 
24,261 
24,523 
28,158 
25,774 
25,370 
27,732 
25,662 
24,512 
26,953 

1,403 

535 

694 

185 

154 

4,103 

6,447 

5,367 

6,283 

3,687 

1,426 

5,388 

4,062 

134,104 
134,100 
134,104 
134,104 
134,104 
134,104 
134,104 
134,104 
134,104 
134,104 
134,104 
134,105 

4,549,489 

Fftbniftrv         . 

4,144,329 

March 

50 
6 
6 

4,381,2» 

April 

4,612,973 

May 

4,723,634 

June 

4,772,000 

July 

104 

36 

507 

5,006 

4,653 

12,019 

5,028,280 

Axigii-<<t. 

4,904,783 

September 

October 

4,806,545 
4,729.004 

November 

December 

4|  5669  086 
4,8(B,270 

3,259,575 

2,432,471 

306,450 

35,672 

26,469 

1,609,245 

56,024,200 

a  Averaged. 

Gross  stocks  held  by  pipe  lines  in  the  Appalachian  oU  field  at  dose  of  each  month  in  1908, 

tn  barrels. 


Month. 


January... 
Februiuy. . 

March 

April 

May 

June 

July 

August 

September 
October... 
November. 
December. 


National 
Transit. 


I 
Southwest. '    Eureka. 


I 


1,016,826 
952,702 
1,095,449 
1,126,761 
1,138,356 
1, 185, 784 
1,207,914 
1,218,706 
1,230,275 
1, 129, 438 
1,063,627 
1,063,505 


810,731 
810,459 

1,013,303 
910,029 
922,359 
991,931 

1,238,886 
952,914 

1,027,871 

929,269 
925,744 


1,147,491 
1,201,211 
1,154,246 
1,111,621 
1,206,056 
1,342,705 
1,326,239 
1,387,875 
1,273,193 
1,180,886 
1,118,591 
1,339,048 


Cumber- 
land. 


155,029 
170,640 
169,359 
186,097 
208,548 
163,527 
175,958 
188,444 
195,497 
206,184 
232,396 
206,315 


Bouthem. 


479,616 
576,461 
636,103 
627,458 
718,201 
727,245 
847,664 
841,765 
856,997 
827,605 
843,731 
785,563 


Creaoent* 


88,823 

76,012 

142,090 

97,096 

81,352 

122,255 

115,996 

123,159 

124,946 

128,287 

126,812 

104,866 


NewYoric 

Transit. 


877,918 
835,113 

819,821 
075, 2» 

i,i«,3a8 

1,278,706 
1,27O,S0S 
1,453,986 
1,499,487 
1,770,419 
1,806,011 
1,736,045 


Month. 


January... 
February . 

March 

April 

May 

June 

July 

August... 

September 

October... 

November, 

December. 


Northern. 


753,475 

820,532 

837,356 

894,970 

998, 147 

866,873 

878, 134 

880,390 

974, 102 

1,046,208 

1,176,549 

1,307,417 


Producers 

and 
Refiners. 


224,655 
215,226 
224,706 
212,725 
216,641 
206,272 
197,269 
213,871 
237.068 
268,483 
262.267 
263,643 


Emery. 


12,862 
11,845 
12,507 
15,000 
13,550 
12,808 
14,348 
13,238 
13, 715 
13,647 
13,435 


United 
States. 


74, 194 

61,794 

69,788 

77,980 

98,872 

116,950 

83,967 

121,527 

116,203 

118,763 

145,540 

127,785 


Buckeye 

Mack»- 

burg. 


255,250 
244,803 
256,072 
248,884 
255,154 
266,684 
242,070 
250,272 
239,611 
253,253 
253.465 
257,332 


Franklin. 


32,414 
34,491 
37,873 
41,354 
44,656 
47,884 
50,844 
53,757 
55, 9n 
53,903 
52,307 
53,288 


Other 
lines. 


TotaL 


460,742  .  8,675,818 


PRICES  OP  APPALACHIAN  OIL. 


The  following  table  shows  the  range  of  prices  paid  by  the  Seep 
Purchasing  Agency  for  the  diflFerent  grades  of  Appalachian  oil  in 
1907  and  1908: 
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Bange  of  mcespaid  bv  the  Seep  Pwrchasing  Agency  for  lipht  crude  petroleum  produced 
in  the  New  Yorh^  OniOf  Penneylvania,  and  West  Virginia  oil  regions  during  1907  and 
1908,  per  barrel  of  4^  gallons. 


Date. 


1907. 

Jaaoaryl 

Febraaryll 

March9 

March  13 

April  12 

Junel 

1908. 
Januaryl , 


Tiona, 

Pennsyi- 

Pa, 

vanhi. 

1.68 

1.58 

1.73 

1.63 

1.78 

1.68 

1.78 

1.78 

1.78 

1.78 

1.78 

1.78 

1.78 

1.78 

Second 
sand,  Pa. 


1.58 
1.63 
1.68 
1.78 
1.78 
1.78 


1.78 


Coming, 

Newcas- 

Butler 

and 

Richland. 

Ohio. 

Ue^Ohio. 

1.10 

1.35 

1.78 

1.12 

1.37 

1.78 

1.14 

1.39 

1.78 

1.14 

1.39 

1.78 

1.14 

1.22 

1.78 

1.14 

1.22 

1.78 

1.14 

1.22 

1.78 

Cabell, 
W.Va. 


1.18 
1.20 
1.22 
1.22 
1.22 
1.32 


1.32 


In  the  following  table  is  given  the  average  price  per  month  of  the 
different  light  oils  of  New  York,  Pennsylvania,  Ohio,  and  West  Vir- 
ginia during  the  years  1907  and  1908: 

Average  monthly  prices  of  Appalachian  crude  petroleum  in  1907  and  1908,  per  barrel. 


Month. 


1907. 

laanary 

Febrauy 

March 

i55!'::;;:::::::::::::: 

Jane 

July 

Aopist 

September 

Oetober , 

NoTember 

nber , 

Average 

1906. 
Average.. 


Tiona, 

Pennsyl- 

Butler 

and 

Richland. 

Coming, 

Newcas- 

Pa. 

vania. 

Ohio. 

tle,  Ohio. 

1.68 

1.58 

1.78 

1.10 

1.35 

1.7U 

1.6U 
1.72} 

1.78 

l.lli 

1.3&i 

1.761 

1.78 

1.13i 

1.38) 

1.78 

1.78 

1.78 

1.14 

1.28i 

1.78 

1.78 

1.78 

1.14 

1.22 

1.78 

1.78 

1.78 

1.14 

1.22 

1.78 

1.78 

1.78 

1.14 

1.22 

1.78 

1.78 

1.78 

1.14 

1.22 

1.78 

•  1.78 

1.78 

1.14 

1.22 

1.78 

1.78 

1.78 

1.14 

1.22 

1.78 

1.78 

1.78 

1.14 

1.22 

1.78 

1.78 

1.78 

1.14 

1.22 

1.76i 

1.74i 

1.78 

1.13i 

1.25i 

1.78 

• 

1.78 

1.78 

1.14 

1.22 

CabeU, 
W.Va. 


1.18 

i.m 

1.21} 

1.22 

1.22 

1.32 

1.32 

1.32 

1.32 

1.32 

1.32 

1.32 


1.27i 


1.32 


The  average  monthly  and  yeariy  prices  per  barrel  of  the  crude 
petroleum  in  the  Appalachian  field  for  the  years  1902-1908  are  given 
in  the  following  table: 

Monthly  and  yearly  average  vrvxs  ofmpe-line  certificates  of  Pennsylvania  crude  petroleum 

at  wells  in  daily  market,  1902-1908,  per  barrel. 


UM 
1905 
1906 
1907 
1908 


Jan. 

Feb. 

Mar. 

Apr. 

May 

Jane. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

SI.  16 

11.15 

SI.  15 

I1.17i 

SI.  20 

SI.  20} 

SI.  22 

1                      1 
SI.  22  SI.  22  '11. 281  SI.  38i 

SI.  49 

1.521 

1.50 

1.50 

1.51 

1.51) 

1.50 

1.52i 

1.56 

1.57  1  1.68il  1.78} 

1.88} 

1.85 

1.82 

1.72* 
1.38| 

1.65i 

1.62 

1.58} 

1.52 

1.50 

1.53     1.66 

1.58} 

1.57 

1.431 

1.39 

1.321 

1.28} 

i.2r 

1.27 

1.27 

1.35 

1.57* 

1.50 

1.58 

1.68 

1.58 

1.58 

1.601 

1.64 

1.64 

1.63} 

1.58 

1.58 

1.58 

1.58 

1.68 

1.58 

1.6U 

1.721 

1.78 

1.78 

1.78 

1.78 

1.78 

1.78 

1.78 

1.78 

1.78 

1.78 

1.78 

1.78 

1.78 

1.78 

1.78 

1.78 

1.78 

1.78 

1.78 

1.78 

1.78 

Yearly 
average 


SI.  23} 
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The  following  table  shows  the  range  of  prices  of  Pennsylvania 
crude  oil  each  year  since  1859: 

Highest  and  lowest  prices  of  Pennsylvania  crude  petroleum  each  year,  1859-1908  ^  per  barrel. 


Year. 


1859. 
1860. 
1861. 
1862. 
1863. 
1864. 
1865. 
1866. 
1867. 
1868. 
1869. 
1870. 
1871. 
1872. 
1873. 
1874. 
1876. 
1876. 
1877. 
1878. 
1879. 
1880. 
1881. 
1882. 
1883. 
1884. 
1885. 
1886. 
1887. 
1888. 
1889. 
1890. 
1891. 
1892. 
1893. 
1894. 
1895. 
1896. 
1897. 
1898. 
1899. 
1900. 
1901. 
1902. 
1903. 

1904. 
1905. 
1906. 


1907. 
1908. 


Highest. 


Month. 


September 

January 

do 

December 

do 

July 

January 

do 

October 

July 

January 

do , 

June 

October 

January 

February 

do 

December 

January 

February 

December 

June 

September 

November 

June 

January 

October 

January 

December 

March 

November 

January 

February 

January 

December 

do 

AprU 

January 

March 

December 

do 

January 

January,  September. 

December 

do 


January 

October 

AprU,  May,  June,  July. 


Price. 


Lowest. 


March  to  December,  Inclusive.' 
No  change 


1.85 
1.61 
1.64 


1.78 
1.78 


Month. 


December.. 

do 

do.... 

January 

do 

February.. 

August 

DeoBmber.. 

June 

January 

December.. 

August 

January.... 
December.. 
November. 

do 

January.... 

do 

June 

September. 

June 

April 

July. 


do.. 
January. 

June 

January. 
August.. 
July. 


June 

April 

December. 

August 

October. . . 
January... 

do 

do.... 

December. 

October. . . 

January... 

February. 

November. 

May. 


January,  February,  March 

January,    February,    March,    April, 
May,  June.  July. 

July,  December 

May. 


January,  February,  March,  April, 
August,  September,  October,  No- 
vember, December. 

January 

No  change 


1.58 

1.78 


PENNSYLVANIA  AND  NEW  YORK. 


Pennsylvania  and  New  York  followed  the  expected  course  of 
gradual  decline,  checked  here  and  there  by  the  opening  of  small  pools 
in  abandoned  or  condemned  territory.  For  example:  In  the  old 
Thorn  Creek  field,  Butler  County,  Pa.,  Henry  N.  Hoffman  drilled  a 
well  on  a  site  where  a  derrick  had  been  located  years  ago,  but  where 
no  driUing  had  ever  been  done.  Hoffman's  well  flowed  about  50  bar- 
rels a  day  and  excited  much  drilling  activity  over  the  entire  area. 
Schaffner  &  Co.  brought  in  a  second  gusher.  The  field  did  not 
prove  laige,  but  it  is  typical  of  the  many  small  finds  in  oil  territory 
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that  helped  to  check  the  declme.  In  September  the  Kehr  well  was 
drilled  on  Watson's  Flats  about  one-hair  mile  north  of  the  original 
Drake  well,  and  produced  700  barrels  a  week,  declining  later  to  10 
barrels  a  day.  Much  drilling  was  done  in  October  as  a  result  of  this 
find.  . 

The  month  of  November  showed  a  first-sand  development  south- 
west of  Chapmansville.  Another  was  opened  south  of  Simville,  a 
third  southeast  of  Wallaceville,  and  still  another  developed  between 
Wallaceville  and  Chapmansville — all  in  Venango  Coimty,  Pa.  The 
oil  is  dark,  but  of  good  quality,  its  gravity  being  about  44°  B. 

PBODUCnON. 

The  following  table  shows  the  production  of  crude  petroleum  in 
Pennsylvania  and  New  York  in  1906,  1907,  and  1908,  by  months: 

Production  of  crude  petroleum  in  Pennsylvania  and  New  York  in  1906.  1907 ,  and  1908. 

by  rrumths,  in  barrels. 


Month. 


January... 
February. 

Mareh 

AprlL 

liaSr 

June 

July 

August 

September 
October... 
November, 
December. 


Pennsylvania. 


1006. 


863,064 
745,599 
860,932 
871,464 
910,711 
884,651 
871,792 
887,274 
822,896 
881,790 
836,245 
820,453 


10,256,893 


1907. 


824,061 
742, 149 
874,478 
847,748 
875,529 
826,192 
900,025 
842,609 
799,053 
852,446 
779,009 
835,967 


9, 999, 306 


1906. 


782,683 
718,905 
835,990 
803,590 
805,930 
819,020 
806.003 
781,968 
786,963 
781,001 
710,246 
792,006 


9,424,325 


New  York. 


1906. 


103,492 
94,432 
103,077 
101,492 
110,492 
105,964 
105,837 
109,169 
101, 130 
106,621 
103,749 
96,062 


1,243,517 


1907. 


100,887 

89,502 
105,662 
102,975 
107,406 

96,809 
106,231 
102,093 

96,266 
103,306 

96,772 
100,419 


1,212,300 


1908. 


98,  no 

87,119 

100,511 
97,365 
99,954 
99,338 
95,754 
96,299 
96,556 
89,345 
97,163 


1,160,128 


In  the  following  table  are  shown  the  quantity  and  value  of  crude 
petroleum  produced  in  Pennsylvania  and  New  York  from  1904  to 
1908,  inclusive: 

Quantity  and  value  of  crude  petroleum  in  Pennsylvania  and  New  York,  1904^1908,  in 

barrels. 


Year. 


1904 
1906 
1906 
1907 
190B 


Pennsylvania. 


Quantity. 


11,125,762 

10,437,195 

10,256,893 

9,999,306 

9,424,325 


Value. 


tiS,  222,242 
14,653,278 
16,596,943 
17,579,706 
16,881,194 


Price  per 
barreL 


SI.  638 
1.404 
1.618 
1.758 
1.7912 


New  York. 


Quantity. 


1,113,264 
1,117,682 
1,243,517 
1,212,300 
1,160,128 


Value. 


$1,811,837 
1,557,630 
1,995,377 
2,127,748 
2,071,533 


Price  per 
barrel. 


11.6275 
1.394 
1.605 
1.755 
1.7856 
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WELL  RECORD. 


The  following  tables  give  the  well  records  for  PennsjlvaniA  and 
New  York  from  1904  to  1908,  inclusive: 

Number  of  wells  completed  in  the  Pennsylvania  and  New  York  oUJidds,  J904-i90S^  hf 

diitriett. 


District. 


(Completed. 


I 


Dry. 


tTOttuetiw. 


1904.  1905.  1906.  1907.  1908.' 1904.' 1906.  1908. 


297'    292     332     30& 
683'    626     635     681 


603     609     674'    563 


66      35      37 

78      73      W 


Bradford 

AUetnoT 

Middle 

VooaoKO and  Clarion...  1,5401.3951,9051,9971,841  216  216;  253 
Butler  and  Annstrone.  6151  449  475  435  520  160  162.  161 
Southwest     Pennsyl-  I  I        I         !        I        ■ 

vania. 619l    449     451-    451*    347     232'    210     161 


359   48 

473   72   ..,   _   _ 
620  104  119!  128|  136 

217 
164 


I 
1907.  1908.  1904.  10OS.  1906.  1907.  11 

I    i 


206 


4,257  3,7214.4724,3324,160     832     841 

I  I  I 


806j 


44,    34« 

66;    611 
8»    4991 


236i    297     M^     S15 
MA    M7    MS     «flC 

m  S51    437    &n 

201  l,324  1.M>!.6&21.7«O1.6«0 
204.    S55,    287]    314     271      XI* 


163 


«a»l    «i/i    «i« 
387]    23i|    290' 


2Cft     IM 


848     757  3,4252,880(3.6663  484  3.  «ll 


I  I 


I 


Number  of  welU  completed  in  the  Pennsylvania  and  New  York  oUJlelds,  1904-1908,  bf 

months. 


Year. 


Feb. 


Mar. 


Apr.  May.  June. 


1904 

215! 
234  ' 
322  ! 
272 
241 
1 

184 
143 
2»i 
201 
146 

244 

179 
246 
218 
207 

346 

1905 

2J3 

1906 

279 

1907 

293 

1908 

324 

1 

380  431 

322  351 

430  I  457 

405  431 

337  428 


July. 


Aug. 


429 
337 

455 
436 
417 


401 
326 
439 
432 
414 


Sept. 


429 
387 
412 
447 
455 


Oct.    Not. 


445  no 

420  356 

399  338 

453      429  315 

434       4QS  . 


433 

373 

416 


CS7 

3.731 

4,«n 

4.333 
4  !• 


Number  of  dry  holes  drilled  in  the  Pennsylvania  and  New  York  oUJlelds,  1904-i908,  by 

months. 


Year. 


1904. 
19(». 
19n>. 

1907, 
19UH. 


Jan. 

Feb, 

Mar. 

60 

48 

60 

!A 

39 

56 

64 

60 

42 

58 

43 

51 

65 

27 

56 

Apr. 

May. 

55 

June. 

69 

97 

81 

69 

78 

54 

64 

64 

62 

67 

85 

59 

48 

76  . 

June.;  July.  Aug.  SepL   Oct.    Sot.    Dec   TolaL 


69 

82 
79 
87 
61 


85 
72 
76 
90 
72 


75 
82 

75 
88 
76 


103 
73 
73 
76 
61 


79 
77 
83 
74 
85 


67 
73 

68 
TO 


641 

Ml 
Ml 

7$: 


Total  and  average  initial  dailu  production  of  new  wells  in  the  Pennsylvania  and  Nev  York 

oilfields,  1904- 190.^ y  by  districU,  in  barrels. 


DUtrict. 

Total  Initial  production. 

Aveface  Inll 

tlalMOd 
1906. 

aetten 

1907. 

2.36 
X33 
3.23 
X26 
&83 

lan 

p« 

1904. 

8M 

l.Slhis 
2.UI2 
.l.Ml 

2  ir^i 
:..  .BO 

15.H23 

1906. 

1906. 

1907. 

632 
1.147 

1.37h 

1908. 
874 

l.r,7 

4.a<t2 
1.532 
1.3M 

9.QIH 

1904. 

1906. 

ItOH. 

Bradford. . 

.\llririny.. 
MMilk-  ... 

MsS         867 

l.-'^il      1.M7 

1.1 1:>    i.K.t3 

3.43      3.76 
3.25  ;    2.79 
4.(13  '    2.86 

193 

Z75 

a.  as 

177 
137 

Vcnaiiiff)  ai 
BulK-rand 
Houthwirst 

ndClinon 

Amistrunir 

IVnnsylvaola. .     . 

3.()m 

2. 'Kis 
2.313 

5.717 

l.tMH 
4.770 

16,422 

5.779 
I..'>T9 
2.U36 

2.  75  »    2.  S4       3. 46 

6.71  '  ia24       5  37 

13. 70       9.  («     1«L  46 

147 

ru 

11.7H9 

13. 151 

4.62       4.09       4.48 

X77 

i« 

TIatai  initi^ddaih/ 


tXH-OOS,  ty  mn*^  .x  »d— a 


Y«-r. 

|J«.lF*. 

«-. 

Aft.   lUr.   !». 

.'a?. 

^ 

*« 

..     V. 

>- 

--- 

-  -     Ml 

«» 

JM 

i.«3  t.ai  1  <4t 

j^. 

«S 

Tr 

■C         3. 

^ 

«9 

'  "* 

■  — 

-  *-^ 

-'         *- 

"■" 

*■** 

WEST  VIRGINIA. 

In  West  Virgioia  there  is  much  undrilled  lenitorv  in  \i»  j*vj:b- 
-western,  part  of  the  field,  and  the  developments  W  expcneaoM 
comp&nies  went  ahead  systematically.  The  results  wem  all  :ii>: 
■vrere  expected.  Brooke  aad  Ritchie  counties  were  the  k>caliti«!<i  tif 
most  active  development.  The  Follansbee  and  HolUdajs  Ot* 
pools  in  Brooke  County  gave  the  most  of  the  new  pn.Hlurti(.)n.  vieW- 
inp  about  6,000,  barrels  per  day  in  June,  1908,  but  declining  steadily 
until  the  end  of  the  year.  The  Hollidays  Cove  pool  proved  tlw 
sVetutier  of  the  two  in  its  output. 

PBODUCTION. 

In  the  following  table  is  given  the  production  of  crude  petroleum 
va  West  Virginia  in  the  years  1905  to  1908,  by  months: 
Total  proditetion  of  crude  pttroUum  in  Wut  Virginia,  1905'I90S,  by  month.',  m  btmrlt. 


UODtb. 

HOI 

,».       .. 

«» 

TO* 

a?-.:::::- :■ 

a 

as 

lolT 

3M 

sg 

ll.t7S,llO,  10.120,81 


,iil 

,»e 

9,aj3,i« 

The  quantity  and  value  of  crude  petroleum  produced  in  West 

Nupoufrom  1902  to  )908,  inclusive,  are  shown  in  the  following  table: 

(fiaiilitf  aW  t^lrn  t^tr^A  jn^viatm  protbiad  in  Wett  Virginia,  1902-1908. 


Isisffi'  "— 


"«■     fi.ij.,iii.  rnr*. 


.iinHi  i«,u'.«< 


i3&»-M»uos.n3 M 


3  Ml     c  r    u  V 


370 


MINERAL  BESOUBGES. 


WELL  BEOOBD. 

The  following  tables  give  the  well  records  for  West  Virginia  from 
1904  to  1908,  inclusive: 

Number  of  wells  completed  in  West  Vvrgimay  1904^1908,  by  numths. 


Year. 


1004 
1906 
1906 
1907 
1908 


Jan. 


172 

124 

118 

84 

80 


Feb. 


168 
in 
136 
90 
101 


Mar. 


182 

147 

116 

08 

85 


Apr. 


217 
154 
100 
124 


May. 


188 
156 
108 
135 
115 


June. 


224 
187 
102 
112 
113 


July. 


193 
143 
119 
104 
110 


Aug. 


241 
117 
147 
142 
136 


Sept. 


212 
148 
110 
112 
134 


Oct. 


195 
126 
129 
99 
117 


Nov. 


157 
138 
117 
104 
124 


Dec 


145 
183 
128 

no 

116 


Totri. 


2,2M 
l,6b4 

1,«4 
1,314 
1,847 


Number  of  dry  holes  drilled  in  West  Virginia^  1894^1908,  by  months. 


Year. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

Dec 

60 
70 
49 
40 
80 

Total. 

1904 

57 
46 
37 
35 
42 

45 
58 
58 
36 
30 

55 
58 
36 
39 
33 

77 
53 
37 
54 
39 

61 
54 
38 
54 
29 

69 
54 
31 
39 
29 

53 
54 
43 
36 
33 

73 
46 
56 

48 
43 

63 
67 
S3 

36 
25 

81 
61 
42 
88 
40 

48 
50 
48 
37 
48 

742 

1905 

680 

1906 

506 

1907 

4S2 

1908 ^ 

430 

Total  initial  daily  production  of  new  wells  in  West  Virginia,  1894^1908,  by  months,  in 

barrels. 


Year. 


1904 
1905 
1906 
1907 
1908 


Jan. 


2,591 
2,324 

888 

688 

2,185 


Feb. 


3,348 
2,002 
1,166 
1,360 
2,298 


Mar. 


3,018 
2,843 
1,930 
2,042 
1,423 


Apr. 


3,737 
1,907 
1,844 
2,024 
2,033 


May. 


2,893 
1,846 
1,813 
2,136 
3,310 


Jane. 


4,106 
2,338 
2,101 
1,488 
3,853 


July. 


3,135 
1,715 
3,378 
3,401 
2,682 


Aug. 


4,002 
1,147 
2,311 
1,092 
2,473 


Sept. 


2,858 
1,970 
2,075 
1,798 
2,498 


Oct. 


2,130 
1,012 
1,630 
811 
If  9121 


Nov. 


3,331 

1,655 
1,027 
1,661 


Dec 


3,061 
896 
1,744 
1,563 
1.997 


Total. 


88,309 
21,740 
22,536 
20,330 
28,325 


Avenca 


3,ie 

1,812 
1,878 
1,68S 
2,360 


KENTUCKY  AND  TENNESSEE. 

The  greater  portion  of  the  crude  petroleum  produced  in  the  State 
of  Kentucky  in  1908  was  from  wells  located  in  Wayne  County,  the 

?roduction  in  this  county  amounting  to  about  460,000  barrels. 
7oUe  County  was  next  in  rank,  pro£icing  in  1908  about  118,000 
barrels.  The  next  county  in  point  of  production  was  Bath,  with 
a  production  of  70,000  barrels.  Other  producing  counties  in  the 
State  in  1908  were  Clinton,  Estill,  Whitley,  Cumberland,  Floyd, 
Barren,  and  Logan. 

FBODUOnON   AND  PRICES. 

In  the  following  table  is  given  the  production  of  crude  petroleum 
in  Kentucky  and  Tennessee,  by  months,  from  1905  to  1908,  mclusive: 

Production  of  crude  petroleum  in  Kentucky  and  Tennessee,  by  months,  190&'1908,  m 

barrels. 


Month. 


January... 
February. 
March.... 

April 

May 

June 

July 

August — 
September 
October... 
November, 
December. 


1905. 


77,560 
71,355 
103,815 
100,606 
114,702 
118,181 
117,452 
100,562 
106,460 
101,560 
03,817 
102,848 


1906. 


115,317 

101,064 

100,351 

108,600 

102,224 

106,006 

106,706 

106,086 

06,561 

04,886 

88,488 

82,804 


;  1,217.337   1,218,548 


1007. 


77,084 
67,880 
78»488 
78,467 
72,728 
64,120 
66,040 
66»U1 
66,408 
6M42 
60,860 
«I,5S2 


830,844 


lOQB. 


60»781 
60^1flB 

63,» 

66,927 
60»127 
60,10 
60.  S8 

60.137 
56.385 

59.60 
62,397 


•  727,767 


•  No  production  in  Tennenee  recorded  In  1006. 


PETBOLEUM. 
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In  the  following  table  are  given  the  dates  of  change  and  the  changes 
in  prices  of  the  oifferent  grades  of  petroleum  produced  in  Kentucir^ 
and  Tennessee  during  the  years  1906,  1907,  and  1908: 

FluckuUiofu  in  prices,  per  barrel,  of  Kentucky  and  Tennessee^-  crude  petroleum  in  1906^ 

1907,  and  1908. 


1906. 

1907. 

1906. 

Date. 

White- 
house, 
Somer- 
set, 
Lacy. 
Bar- 
bours- 
▼Ule 
(light). 

Bar- 
bours- 

▼ille 
(heavy), 

Rac- 

land. 

Sato. 

White- 
house, 
Somer- 
set, 
Lacy, 
Bar- 
bours- 
ville 
(light). 

Bar- 
bours- 
ville 
(heavy), 
Rag- 
land. 

Date. 

White- 
house, 
Somer- 
set, 
Lacy, 
Bar- 
bours- 
vllle 
(light). 

Bar-' 
bours- 
ville 
(heavy), 
Rag- 
land. 

JannaiTl 

April  13 

AprU26 

Jidy28 

ia89 
.89 
.91 
.80 
.87 
.85 

ia49 
.49 
.62 
.60 
.60 
.55 

Janoaryl 

January  5 

February  11.... 

MarchO 

March  20 

March  29 

April  24 

June  1 

ia85 

.85 

.87 

.89 

1.04 

1.20 

1.20 

1.20 

1.10 

1.00 

10.55 
.60 
.60 
.02 
.02 
.02 
.70 
.75 
.75 
.75 

Jnnei7-___,,.., 

SLOO 
LOO 
LOO 

ia75 
.70 

Tuly3 

.65 

***rf     !#••-  ....... 

AuKost  2 

Aogiist28 

October  29 

November  12... 

1 

• 

a  No  production  recorded  in  Tennessee  in  1908. 

In  the  following  table  are  given  the  average  monthly  prices  of  Ken- 
tucky and  Tennessee  crude  petroleum,  per  barrel  of  42  gallons,  in  the 
years,  1905  to  1908,  inclusive: 

Average  monthly  prices,  per  barrel,  of  Kentucky  and  Tennessee  f^  crude  petroleum  in 

1905-1908. 


Mooth. 


January... 
FiBbrauy. 
March 

fc:::: 

June 

July 

AogOBt.... 
September 
Odober... 
November, 


1905! 


White- 
house, 
Somer- 
set, 
Lacy. 


801 


1906. 


White- 
house, 
Somer- 
set, 
Lacy. 


ia89 
80 
.80 

91 
91 


85 
85 
85 
85 


.88 


1907. 


White- 
house, 
Somer- 
set, 
Lacy. 


ia85 
.86^ 
.95} 
L20 
L20 
L20 
L20 
L20 
L20 
L18i 
1.03} 
1.00 


L00| 


1908. 


White- 
house, 
Somer- 
set, 
Lacy. 


11.00 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 
LOO 


1905. 


Rac- 
land. 


ia55i 
.53 
.53 

•f4 

.49 
.49 
.49 
.49 
.49 
.49 
.49 


LOO 


.50} 


1906. 

1907. 

Rac- 
land. 

Rae- 
land. 

fa49 

ia59| 

.49 

.60 

.49 

•a* 

.611 
.631 

.62 

.70 

.62 

.76 

:«4 

.75 
.75 

.55 

.75 

.55 

.75. 

.55 

.75 

.55 

.75 

.55i 

.70 

1906. 


Rae- 
land. 


ta75 
.75 
.75 
.76 
.75 
.72 


^ 


.65 
.65 
.65 
.65 
.66 


.60i 


a  No  production  leoorded  in  Tennessee  in  1906. 
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WELL  BECOBD. 


In  the  following  tables  are  given  the  well  records  for  Kentucky  and 
Tennessee  from  1904  to  1908,  inclusive: 


Nuwher  of  wells  completed  in  Kentucky  and  Tennessee,  1904- 

'1908,  by 

counties. 

County. 

Completed. 

Dry. 

FxodnctiTe. 

1904. 

1905. 

1906. 

1907. 

1908. 

1904. 

8 
12 
64 

6 

1905. 

IflOG. 

1907. 

1908. 

1904. 

1905. 

1906. 

1907. 

i9nR. 

Barren....          

10 
22 
96 
17 

2 
10 
42 
11 

Bath  And  Rowan  .... 

2 
16 

7 
1 
1 
2 
283 

..... 

3 
1 

4 

3 

4 

2 
8 
5 
1 

1 

8 

p^imherland 

7 
2 

•  1 

"'i' 

Estill 

6 

1 

3 

4 

Fentress 

Floyd 

13 

1 

8 

1 

6 

Knox...         

2 

63 

Wayne 

347 
3 

8 
87 

603 

232 

177 

176 

80 

70 

62 

60 

267 
3 
6 

al8 

220 

162 

115 

116 

Whitley 

Wolfe ; 

88 

100 

26 

1 

21 

2 
69 

14 

12 

7 
1 

6 

74 

88      19 

16 

other 

1S5 

399 

337 

213 

200 

239 

88 

84 

76 

65 

364 

311 

253    138 

1 

a  Oas  wells. 
Number  of  wells  completed  in  Kentucky  and  Tennessee,  1904-1908,  by  months. 


Year. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sapt 

Oct. 

Nov. 

Dec 

Total 

1904 

22 
25 
32 
14 
13 

49 
36 
33 
13 
16 

35 
37 
25 
17 
20 

50 
36 
36 
19 
16 

51 
44 

43 
18 
21 

49 
37 
26 
18 
18 

67 
28 
34 
15 
IS 

59 
37 
29 
19 
17 

37 
26 
23 
23 
15 

64 

38 
21 
21 
20 

61 
27 
15 
21 
11 

51 
28 
20 
15 
16 

»v& 

1905 

w 

1906 

337 

1907 

213 

1908 

aoo 

a  Includes  28  not  reported  by  months. 
Number  of  dry  holes  drilled  in  Kentucky  and  Tennessee,  1904^1908,  by  months. 


Year. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

S^t 

Oct 

Nov. 

Dec. 

Total. 

1904 

6 
6 
7 
5 
5 

28 

10 

8 

3 

5 

10 
0 
4 
9 

7 

28 

6 

10 

4 
8 

12 

13 

14 

6 

6 

20 
6 
6 
4 
6 

28 
7 
8 
4 
5 

26 
7 
3 
7 
6 

10 
5 
8 
8 
6 

22 
8 
6 
8 
6 

22 

4 
3 
9 
2 

27 
7 
7 
8 
5 

29 

1905 

88 

1906 

84 

1907 

7$ 

1908 

65 

Total  and  average  initial  daily  production  of  new  wells  in  Kentucky  and  Tennessee,  1904- 

1908,  by  counties,  in  barrels. 


County. 

Total  Initial  production. 

1904. 

1905. 

1906. 

1907. 

1908. 

1904. 

190& 

1906L 

1907. 

1908L 

Barren 

5 

47 

3,660 

40 

2.6 

4.7 
87.1 
86.3 

Bath  and  Rowan 

7 
465 

42 
5 

14 

3.6 

66.9 

8.4 

6.0 

4.7 

On^n^rland ,..,.. 

Estill 

38 

40 

12.7 

10 

Fentress 

Floyd 

61 

"ia2* 

Knox 

Wayne 

9,763 

80 

100 

6,460 

4,560 

2,121 

2,167 

86.6 

lao 

16.7 

29.4 

2&2 

1&4 

1&7 

Whitley 

Wolfe 

2,260 

1,238 

260 

261 

8a4 

14.1 

18.2 

1&3 

Other 



■ 

13,696 

9,228 

6,845 

2,411 

2,442 

80.6 

29.7 

28.1 

17.6 

1 

l&l 

a  Not  reported* 
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Eastern  Ofcio  f  lowed  the  course  »c  Ft^i^u^?"'"  i::ia.  wrL:«»rwsr  w^is 
db.owii  in  the  wells  completed  m.  J^ine  .n  r.ir»  itiixi?*  t^'«i.  -»e'^.»r55*>a 
County.  Ohio,  wiiich  is  an  extension  «»f  '.le  ?  -^aniitve  r««''.  EnH»k«* 
County. W.Va.    Thesewells  werestiilpr^«:ucinv:  jir  rlieena  u'  :.ie year. 

The  oil  pools  of  the  Linui  district  in  w^^stern.  •  ^iio  And  in  laiUana 
showed  the  greatest  proportionate  decline  oi  ::ie  v'vninrry.  Piis 
was  due  to  inactivitv  among  the  oil  pnHlucers,  miiuced  by  a  btrtter 
field  for  capital  in  Illinois. 

FRODtrCTIDN. 

In  the  following  table  is  given  the  production  -^f  ."mde  petn^leum  in 
Ohio,  bv  months  and  districts,  for  the  rear  1*>^)S : 

Total  produetion  of  crude  petroleum  in  Ohio  in  I9t)ff.  Sy  montk*  md  fljfc-Vty.  'n  Sttrris, 


laooaiy 

F«»bniaiT.. 

Mairh 

April 

f^T 

ioae 

July 

AacQst 

September. 
October.... 
Somaber, 


Month. 


LiOBS* 

Sontb- 

•»nst«m 
OhUL 

t»7.o09 
339.704 

329.  *29    . 
307.  ,M»* 
339., It  15 
32rt.,l7.l   . 

32J».tHfi    . 

:«2,.«5  . 

342, 419 
344,  (ilM 
373.  •522 
372.  7r%i 
339.  ;W5 
373,r>2tt 

9118,953 

'<47.  «1iS5 

399,  (W7 
59l..)()2 
.581.(122  1 

938,  tV7 

917.^90 

yiw.  ti»3 

.5(i7.a55 

571.  ()IW 

gno.iHtt 

913.O410 

543.360 

mr^im 

544,576 
500. 57K 

90rt.  :W6 

9l7.,M4 

8,19.1)78 

546.539 

921).  iW« 

6.748,676 

4.109.935 

186       10,858,797 

The  total  quantity  and  value  of  crude  petroleum  produced  in  Ohio 
from  1900  to  1908.  inclusive,  by  districts,  are  shown  in  the  followiuir 

Total  qiumhtif  and  value  of  crude  petroleum  prodtuxd  in  Ohio,  1900-1908,  in  bttrrrU, 


Ym, 


1KB 
1904 

l«7 

un 


Ohiodis- 


Cilct. 


Meoca-Bplden  dis- 
trict. 


Total. 


Value.      Quantity.    Value,    i  Quantity,  i     VMuv 


1*8 UtCT  -^ 


14. 


U.1 


Ltn 


^9^  :«« 

4.2M.2M 


S7. 406. 734 

6,619.342 
6.471.821 
H  '«l..il4 
fi.'J33.803 
6.391.950 
7.838.387 

7.315.607 


2,283 
940 
135 
575 
425 

90 
180 

93 
186 


$11.54^3 

2,617 

1,46H 

1,668 

l,o83 

935 

972 

4(i5 

950 


22,  :W2. 730 
21,ii48.i«*;i 
2l.0H.J3l 
2t).  IHO.  Jl«» 
18.  ^76.  «»31 
U>.J4i>.t<»U 
U.7M7.76a 
12.207.WJ 
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WELL  RECORD. 


In  the  following  tables  are  given  the  well  records  for  the  South- 
eastern Ohio  oil  fiSd  from  1904  to  1908,  inclusive: 

Number  of  wells  completed  in  touiheastem  Ohio  oU  field,  1904^-1908^  by  nwnihs. 


Year. 


1904 
1905 
1906 
1907 
1906 


JaxL 

Fteb. 

Mar. 

Apr. 

May. 

JnnB. 

July. 

Aug. 

Sept. 

Oct 

Nov. 

Dec 

160 

152 

169 

IflO 

202 

238 

229 

220 

217 

174 

217 

150 

12U 

99 

154 

133 

160 

147 

158 

164 

152 

145 

162 

135 

105 

145 

122 

105 

151 

173 

152 

181 

139 

133 

10K 

147 

104 

56 

68 

93 

122 

142 

131 

129 

117 

151 

119 

114 

76 

74 

68 

76 

103 

117 

111 

138 

162 

142 

167 

174 

Total 


2,30B 
1.729 
1,661 
1,316 
1.468 


Number  of  dry  holes  drilled  in  aoutheastem  OkU)  oil  field,  1904-1908,  by  monthi. 


Year. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct 

Nov. 

Dec. 

Total 

1904 

51 
45 
32 
35 
25 

55 

40 
51 
26 
33 

65 
69 
53 
31 
30 

57 
62 
46 
34 
32 

69 
67 
47 
47 
44 

78 
61 
68 
51 
50 

92 
62 
54 
60 
49 

73 
63 
67 
51 
45 

73 
55 

49 
52 
67 

77 
40 
67 
53 
55 

76 
56 
45 
45 
50 

43 
42 
61 
36 
82 

809 

1905 

6G2 

1906 

630 

1907 

521 

1908 

571 

Total  initial  daily  production  of  new  wells  in  aoutheastem  Ohio  oil  fields  1904-1908,  6y 

months,  in  barrels. 


Year. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct 

Nov. 

Dec 

TdtaL 

Average. 

1904 

1905 

1906 

1907 

1908 

1,478 

1,176 

847 

802 

675 

1,073 
595 

1,026 
170 
347 

1,354 
671 

1,019 
185 
172 

1,379 
801 
751 
436 
541 

1,832 

1,300 

1,102 

697 

798 

1,340 
822 

1,022 
765 

1,050 

1,957 
855 

1,226 
617 
625 

2,025 
1,077 
1,962 
850 
1,649 

1,652 
1,378 
2,179 
584 
2,774 

1,067 

1,397 

716 

555 

2,413 

1,446 

1,437 

602 

641 

2,113 

1,012 

1,564 

852 

606 

1,174 

17,615 
13,073 
13,414 
6,910 
14,331 

1.468 
1.089 
1,118 
57b 
1,191 

UMA-INDIANA  OIIi  FIEIiD. 

This  field,  embracing  northwestern  Ohio  and  the  State  of  Indiana, 
obtains  its  oil  from  the  Trenton  limestone.  Sulphur  is  characteristic 
of  this  as  of  other  limestone  oils. 

PRODUCTION  OF  LIMA-INDIANA  FIELD. 

In  the  following  table  will  be  foimd  the  production  of  the  Lima- 
Indiana  field,  by  States  and  months,  for  the  year  1908: 

Prodtiction  of  crude  petroleum  in  the  Lima-Indiana  oilfield  in  1908,  by  months,  in  barrels. 


Month. 


January 

February ■ 

March i 

April i 

May I 

June 

July ' 

August 

September ' 

October ' 

November 

December 


Lima, 
Ohio. 


TotaL 


637,500 

323,620  ! 

539,704 

262,180 

599,067 

296,478 

501,502 

302,416 

581,022 

302,290 

567,055 

292,166 

5n,066 

280,040 

543.360 

209,667 

526,660 

250,162 

544,576 

241,468 

500,578 

219,848 

546,530 

225,705 

961.  m 

801,888 
805,565 
,918 
,312 
860,211 
800.106 
813,086 

785.  SSI 

786,  OH 
710,906 
772.334 


6,748,676  !    3,288,620       10,032.305 


PETBOLEUM. 
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In  the  foUowing  table  will  be  found  the  production  of  the  Lima- 
Indiana  field  from  1902  to  1908,  inclusive,  with  its  percentage  of  the 
total  production  of  the  United  States,  the  increase  or  decrease  made 
each  year,  and  the  percentage  of  increase  or  decrease: 


Production  o/petrolew 

m  in  the  Lirnarlndiana  field,  1902-1908, 

Yew. 

Production, 
Inbamb. 

Feioentage 

of  total 
production. 

Tncvease. 

Decraaae. 

Peroentacie. 

Tncvease. 

Decraaae. 

igos 

23,368,826 
24,060,264 
24,689,184 
22,294,171 
17,554,661 
13,121,094 
10,032,306 

26.31 
23.97 
21.09 
16.55 
13.88 
7.90 
5.59 

1,425,197 
721,438 
606,920 

6.60 
3.09 
2.53 

1903 

1904 

1905 

2,395,013 
4,739,510 
4,438,567 
3,088,789 

9.70 

1906 

21.26 

1907 

25.26 

1906 

23.54 

Production  and  value  of  crude  petroleum  in  the  Lima-Indiana  field,  190S~1908,  in  barrels. 


Year. 


1906 
1906 
1907 
1908 


North  Lima,  Ohio. 


Quantity. 


6,931,635 
6,859,660 
6,399,917 
5,430,124 


Value. 


16,290,460 
6,479,607 
6,016,238 
5,574,400 


South  Lima,  Ohio. 


Quantity. 


4,306,289 
3,021,515 
1,503,140 
1,318,562 


Value. 


S3,7n,533 
2,678,034 
1,409,242 
1,287,486 


Year. 

Indiana. 

Total. 

Quantity. 

Value. 

Quantity. 

Value. 

1905 

10,964,247 
7,673,477 
5,128,037 
3,283,629 

89,404,909 
6,770,066 
4,536,990 
3,203,883 

22,204,171 
17,554,661 
13,121,094 
10,032,306 

S19.466.901 

1906 

15.927.707 

1907 

11,962,410 

1908 

10.065.768 

PIPE-LIN£  RUNS  AND  DELIVERIES  AND  STOCKS  IN  LIMA-INDIANA 

OIL  FIELD. 

In  the  foUowing  tables  are  given  the  pipe-Une  runs,  deUveries,  and 
stocks  on  hand  in  the  Lima-Indiana  field  in  1908: 

Pipe-line  rune  in  the  Lima-Indiana  oil  fiM  in  1908,  by  months,  in  barrels. 


Month. 


Jaanary. 
Ftobmary 
Ifandi... 

^•-•- 

June. .... 

loly 

Augnat 
SepCcD 
Oetoba 
November, 


Buckeye 
Pipe 
Line. 


420,688 
358,413 
883,135 
383,447 
391,016 
376,998 
380,217 
361,881 
351,222 
363,180 
334,399 
369,475 

4,479,071 


Other 
Ohio. 


216,821 
186,291 
205,952 
206,055 
190,006 
190,057 
190,849 
181,488 
175,447 
181,396 
166,179 
177,064 

2,260,605 


Indiana 
Pipe 
Line. 


277,177 
226,467 
250,796 
256,447 
258,939 
249, 191 
217,965 
228.492 
222,212 
204,155 
190,538 
195,948 

2,808,325 


Other 


46,443 
35,722 
45,682 
45,969 
43,351 
42,965 
41,075 
41,175 
36,050 
37,313 
28,812 
29,847 

475,304 


TotaL 


961,120 
801,893 
895,565 
893,918 
883,312 
859,211 
860,106 
813,096 
785,831 
786,044 
719,926 
772,334 

10,032,305 
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Pipe-line  deliveries  of  crude  petroleum  in  the  Lima-Indiana  oilfield  in  1908,  by  month, 

in  barrels. 


Month. 


January... 
February. 

March 

April 

liay 

June 

July 

August... 
September 
October... 
November 
December. 


Buckeye 
Pipe  Line. 


392,393 
341,766 
301,243 
269,971 
255,228 
347,446 
280,012 
314,885 
319,889 
326,498 
334,120 
366,365 


3,849,816 


Indiana 
Pipe  Line. 


751,288 
633,643 
598,739 
576,964 
716,305 
723,580 
753,084 
520,410 
658,829 
712,690 
802,870 
675,121 


Other.a 


229,125 
229,125 
229,125 
229,125 
229,125 
229,125 
229,125 
229,125 
229,125 
229,127 
229,127 
229,128 


Total 


1,372,806 
1,204,534 
1,129,107 
l,O76,0S0 
1,200,658 
1,300,151 
1,262,221 
1,064,420 
1,207,843 
1,268,315 
1.366,117 
1,270,614 


8,123,543  i        2,749,507 


14,722,866 


a  Averaged. 
Gross  stocks  of  crude  petroleum  in  the  Lim/i- Indiana  oilfield  in  1908,  by  months,  in  barrels. 


Month. 

Buckeye 
Pipe  Line. 

Indiana 
Pipe  Line. 

Other. 

Total. 

5,844,355 
5,696,742 
5,796,112 
6,137,301 
5,562,258 
5,222,839 
5,568,934 
5,560,976 
5,265,084 
5,082,788 
5,009,237 
5,133,711 

1,003,336 
1,274,465 
1,286,470 
1,212,485 
1,152,524 
1,252,991 
1,196,973 
1,100,028 
1,066,949 
1,077,396 
1,071,218 
1,072,798 

1 

■ 

204,763 ft  "ill.  in 

January... 
February. 

March 

April 

May 

June 

July 

August 

September 
October... 
November 
December. 


PRICES  OF  CRUDE  PETROLEUM  IN  LIMA-INDIANA  FIELD. 

In  the  following  table  are  given  the  fluctuations  in  prices  for  the 
various  grades  of  Lima  and  Indiana  oil  in  1906,  1907,  and  1908. 
The  dates  are  those  on  which  changes  in  prices  were  made. 

Fluctuations  in  prices  of  Lima  (Ohio)  and  Indiana  crude  petroleum  in  1906,  1907,  and 

1908,  per  barrel. 


1906. 

1907. 

'                         1908. 

Date. 

North 
Lima. 

South 
Lima  and 

Date. 

• 

North 
Lima. 

South 
Lima  and 

Date. 

1 

North 
Lima. 

Soatb 
Lima  and 

t 

January  1 

April  13 

April  25 

July  28 

August  2 

August  15 

August  28 

10.94 
.96 
.98 
.96 
.94 
.92 
.90 

10.89 
.91  , 
.93 
.91 
.89 
.87 
.85 

January  1 

February  11... 
March  9 

10.90 
.92 
.94 

10.85 
.87 
.89 

January  1 

February  13... 
February  26... 

1 
I 

1 

laM 

.09 

L04 

t0i8» 
.94 
.99 

In  the  following  table  are  given  the  average  monthly  prices  of 
Lima  (Ohio)  and  Indiana  crude  petroleum,  per  barrel  of  42  gidlons 
each,  in  the  years  1906  to  1908: 


Actragt  monthly  prica 

PETROLEUM. 

B  1906 

i907 

377 

,  and  1908, 

■- 

1M7. 

1908. 

UonUi. 

St 

Indluu. 

££S 

South 
Lima  and 
lodluia. 

£S. 

ESi 

BouCh 
Lima  and 

PrlDce- 

"SS 

•^S! 

•^r 

jaas 

1 

.68 
.68 
.68 
.68 
.68 
.68 
.68 

1' 

l.M 
1.W 

to.  89 

10  f« 

1 

m 
m 

SB 
93 

|1 

86 

M 
94 

89 
89 
89 

89 
89 

99 
99 
99 
99 
99 
99 
99 
99 
99 

es 

AwragB 

,931^           .881 

.931 

.881 

.671 

,..,l  .„, 

.68 

Arenge  ol  North 
Lima,  South  Lima 
and  iDdluis 

.911 

.vm 

LOtti 

In  the  following  table  will  be  found  the  highest,  lowest,  and  average 
prices  of  Lima  (Onio)oil  for  the  last  six  years: 


Bighat,  louett,  and  average  price*  c 

/  Lima  iOhw)  ervde  petroleum,  ISOS 

-1908,  per  barrel. 

Yeai. 

Highest.     LoviBl. 

a™„[ 

Year. 

Highest. 

Lowest. 

a™.. 

IWJ 

■ftf 

"a 

M 

1906 

■"1 

"?l 

Ti 

WELL  RECORD. 


In  the  following  tables  are  given  the  well  records  for  the  Lima 
(Ohio)  oil  field  from  1904  to  1908,  inclusive: 

Number  oj  weUi  completed  in  the  Lima  {Ohio)  (Stfrict,  190^1908,  by  counfiei. 


CuuDty. 

- 

1. 

Alfca 

....1 .« 

i6=':-:;;;;-: 

,,-l    489 

& 

....;  123 

sati 

5^.- 

::::!  S 

|r= 

(OS.  1906. 

1907. 

190S. 

fin 

" 

b 

* 

US 

144 

101 

M 

54 

la 

17 

30 

'l 

81 

M 

*i 

Vil 

1,»(7 

770     768 
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Nwmber  of  wells  completed  in  the  Lima  (Ohio)  district^  1904^1908,  by  monJQiM, 


Year. 

Jan. 

Feb. 

Mar. 

• 

Apr. 

May. 

Jane. 

Jiily. 

Aug. 

Sept 

Oct. 

Not. 

Dec 

Total 

1904 

322 

180 

137 

60 

60 

186 

107 

140 

44 

26 

248 
04 

131 
86 
46 

246 

130 

143 

84 

40 

243 

126 

147 

76 

62 

320 

122 

162 

84 

66 

284 

125 

132 

02 

88 

345 

109 

153 

82 

88 

2n 

111 

135 

81 

06 

242 

142 

113 

71 

05 

208 

172 

81 

75 

84 

216 

151 

75 

02 

86 

3,131 

1905 

1,57S 

1906 

l.Stt 

1907 

906 

1906 

848 

Number  of  dry  holes  drilled  in  the  Lima  {Ohio)  district,  1904^1908 ^  by  months. 


Year. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept 

Oct 

N<nr. 

Dec  Total 

1 

1 

1904 

20 
14 
18 
14 
8 

22 
6 

16 
6 
2 

12 

8 

15 

13 

9 

13 
12 
20 
26 
6 

30 

18 

12 

8 

6 

30 
10 
13 
10 
7 

16 
17 
17 
10 
9 

26 

10 

15 

7 

3 

0 
4 

10 
8 

10 

10 
15 

8 
13 

6 

15 

24 

10 

8 

6 

12 
13 

8 
13 

0 

m 

1905 

151 

1906 

162 

1907 

US 

1908 

80 

Total  and  average  initial  daily  production  of  new  wells  in  the  Lima  (Ohio)  districL, 

190^1908,  by  counties,  in  barrels. 


Total  initial  production. 

Average  initial  production  per  veO. 

County. 

1904. 

1906. 

1906. 

1907. 

1908. 

1004. 

100&. 

1006. 

1007. 

1908. 

AUen 

6,035 
718 

2,239 

448 

7 

1,730 

1,098 
85 

284 
22 

694 
75 

12.8 

lao 

14.8 

ia4 

3.5 
13.5 

ia5 

5.0 

0.5 
4.4 

1L6 

Auglaize 

9.4 

Darke 

Hfwcock 

5,160 

1,687 

1,090 

1,042 

11.2 

11.7 

ia8 

126 

Hardin 

Lucas 

1,150 

862 

667 

433 

327 

10.2 

l&O 

10.7 

11.7 

ia9 

Marion 

Meroer 

1,853 
653 

1,237 

678 

10 

1,026 
663 

220 
479 

55 
336 

11.8 
12.6 

13.3 
0.3 

lao 

14.0 
&2 

U.6 
0.0 

7.9 

Ottawa 

8.0 

Pauldins 

Putnam 

13 
3,500 

254 
2,341 
8,864 

874 

6.5 

ao 

3.0 
1L8 

lao 

0.0 

Sandusky 

2,001 
456 
602 

4,582 
787 

1,672 

410 

746 

4,621 

1,758 

158 

1,061 

664 

361 

2,128 

1,067 

23 

822 

800 

1,268 

3,067 

235 

7.5 

6.5 

11.2 

10.8 

13.3 

6.0 

4.7 

13.3 

ia6 

33.2 
15.8 

10.0 
1L6 

0.2 
28.6 

7.7 

5lS 

Seneca. .'. 

13.3 

Van  Wert 

12.2 

Wood 

14.  S 

Wyandot 

19l6 

31,415 

15,720 

14,491 

7,852 

8,721 

ia8 

11.0 

ia4 

ia2 

1L4 

Total  initial  daily  production  of  new  weUs  in  the  Lima  (Ohio)  digtriet,  19m-2908,  by 

months,  in  barrels. 


Year. 

Jan. 
3,283 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aog. 

Sept. 

Oot. 

Not. 

Dee. 

Total 

1904.... 

2,029 

2,238 

2,781 

2,424 

3,437 

3,196 

3,480 

2,393 

2,310 

1,577 

2,258 

31,415 

1905.... 

1,780 

950 

763 

964 

1,199 

1,545 

1,141 

1.048 

1,564 

1,688 

1,620 

1.468 

15, 7» 

1906. . . . 

1,241 

1,160 

1,132 

1,068 

1,421 

1,625 

1,198 

1,636 

1,018 

1,165 

764 

1,063     14.«1 

1907.... 

460 

523 

840 

600 

687 

593 

608 

575 

653 

1,012 

537 

576      7. 853 

1908.... 

886 

267 

338 

400 

452 

464 

680 

862 

044 

1,443 

000 

806      8.721 
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PRODUCTION. 


In  the  followiiL?  table  are  shown  the  output  and  value  of  the  oil 
produced  in  the  State  of  Indiana  during  the  years  1906,  1907,  and 
1908: 

Produ/dion  and  value  of  petroleum  in  Indiana  in  1906^  1907,  and  1908,  hy  kinds,  in 

barrels. 


Kind. 

1906. 

1907. 

1906. 

Quantity. 

Vahw. 

Qoantlty. 

Value. 

Quantity. 

Value. 

Trmton  rock 

7,666,406 
8,069 

16,760,890 
9,176 

5,119,099 
8,996 

84,626,803 
10,037 

3,279,266 
4,363 

83,199,257 

4,626 

. 

7,673,477 

6,770,066 

5,128,087 

4,536,930 

3,283,629 

3,208,883 

In  the  following  table  will  be  found  a  statement  of  the  production 
of  petroleum  in  Indiana  from  1902  to  1908: 

Production  of  petroleum  in  Indiana,  1909-1908,  in  barrels. 


Year. 

Quantity. 

Total  value 
at  wnlls  of 
all  oil  piD- 
dnoed,  ex- 
cluding 
plpeage. 

Price 

per 

barrel. 

]9Q2            . - 

7,480,896 
9,186,411 
11,339,124 
10,964,247 
7,673,477 
6,128,037 
3,283,629 

$6,626,622 
10,474,127 
12,235,674 
9,404,909 
6,770,066 
4,636,930 
3,208,883 

10.87 

1903                

1.14 

1904            

1.08 

1905               .• 

.858 

1905 

.882 

1907 

.8847 

1906 

.976 

WELL  RECORD. 


In  the  following  tables  are  given  the  well  records  for  Indiana  from 
1904  to  1908,  inclusive: 

Number  of  wells  completed  in  Indiana,  1904^1908,  by  counties. 


Completed. 

Dry. 

Productive. 

County. 

1904. 

262 
222 

1905. 

94 

65 

1 

2 

653 

32 

403 

3 

3 

161 

204 

55 

7 

80 

1 

158 

1906. 

48 
64 

1907. 

32 
22 

1908. 

15 
40 

1904. 

25 
21 

1905. 

11 

10 
1 
2 

83 
1 

34 

1906. 

4 
9 

1907. 

3 
3 

1908. 

2 
9 

1904. 

237 
201 

1905. 

83 
55 

1906. 

44 
56 

1907. 

29 
19 

1908. 

13 

iii*rlrfn4 

31 

nfPWp                                 «,■»•» 

CBnton                    .... 

YV Jawan                . . 

052 

42 

1,068 

180 

48 

236 

65 

21 

115 

29 
10 
90 

121 
17 
91 

39 

8 

20 

16 

4 

12 

14 
3 
7 

831 

25 

977 

570 

31 

360 

3 

141 

40 

216 

49 

17 

103 

15 

QOiaao 

7 

Gruit 

83 

Hmntfin                .  . . 

Henry.                

3 

2 

33 

26 

1 
34 

332 

329 

60 

8 

113 

1 

387 

123 

205 

3 

48 

152 

5 

17 

107 

2 

8 
52 
15 

3 
27 

1 
19 

2 

27 

1 

2 

30 

2 

2 
25 

324 
277 

35 
6 

86 

150 

171 

30 

6 

46 

1 

154 

121 

178 

2 

46 

122 

3 

15 

Jay..T!?,T.         

82 

lUdtaon 

2 

Iftan,! 

Randolph..  1/..! 

26 

3 

5 

8 

1 

1 

18 

2 

4 

wahMfi^.: : 

weih...;:::::;::;;:::: 

235 

26 

122 
73 

70 
17 

4 

11 
11 

2 
53 

4 
15 

368 

224 
16 

1,054 

120 
20 

530 

66 

MhwJiJiHmWB 

2 

3,766 

1,922 

1,194 

658 

402 

400 

244 

140 

128 

82 

3,366 

1,678 

320 

380 
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Number  of  welU  completed  in  Indiana,  1904^1908,  by  months. 


Year. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

Dec. 

Total 

1904 

235 

195 

137 

50 

35 

157 

133 

96 

42 

23 

240 

150 

89 

69 

31 

200 

187 

71 

50 

21 

305 

200 

115 

67 

29 

397 

160 

148 

77 

35 

399 

164 

126 

61 

35 

388 

140 

106 

59 

39 

380 

131 

99 

46 

47 

389 

111 

75 

58 

38 

321 

168 

71 

47 

346 

174 

59 

43 

3,706 

1905 

1.02S 

1906 

1,194 

1907 

696 

1906 

33  1      36 

402 

1 

Number  of  dry  holes  drilled  in  Indiana^  1904^1908,  by  months. 


Year. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct 

Nov. 

Dec. 

Total. 

1904 

15 
IS 
10 
7 
12 

8 
16 
12 
12 

9 

26 
13 

8 
14 

7 

28 
25 

5 
12 

5 

46 
38 
15 
12 
7 

44 

19 

18 

16 

7 

52 
24 
11 
10 

7 

43 
21 
10 
13 

7 

35 

16 

13 

6 

1 

36 

15 

18 

9 

6 

27 

20 

17 

7 

5 

40 
23 

3 
10 

0 

400 

1905 

244 

1906 

140 

1907 

128 

1908 

82 

Total  and  average  initial  daily  production  of  new  wells  in  Indiana,  1904^1908,  by  counties, 

in  barrels. 


County. 

Total  initial  pixMluction. 

Average  initial  production  per  iralL 

1904. 

1905. 

1906. 

1907. 

1908. 

1904. 

1905. 

1906. 

1907. 

1908. 

1 

Adams-r ..-,..,. - .  r  -  - 

3,106 
1,960 

791 
404 

441 
695 

171 
140 

177 
264 

13.1 
9.8 

9.5 
7.3 

lao 

12.6 

5.0 
7.4 

13.6 

Blackford 

8.5 

Brown 

Clinton 

Delaware 

36,877 

164 

10,901 

18,606 

324 

3,949 

45 

4,774 

795 

1,742 

715 
304 
770 

312 

75 
749 

44.4 

6.6 
11.2 

32.6 
10.5 
10. 7 
15.0 

33.8 

19.9 

8.1 

14.6 

17.9 

7.5 

206 

Qibson 

ia7 

Grant 

9.0 

TTftmllton 

. 

Henry 

|-----.  - 

HuTitVfrton  -  ,   .  - 

5,887 

4,747 

367 

32 

3,719 

3,079 

2,713 

471 

50 

1,693 

6 

1,754 

1,650 

2,742 

30 

485 

1,362 

50 

154 

900 

15 

18.2 
17.1 

las 

6.4 
43.2 

19.4 
15.9 
16.7 

a3 

36.8 

6.0 

11.4 

13.6 
15.4 
15.0 

las 

11.2 
16l7 

las 

Jay 

11.0 

Madl^n .,,-,,,-, 

7.5 

Miami 

Randolph 

606 

25 

35 

33.8 

12.5 

8.8 

Wabash 

Wells 

4,392 

2,109 
253 

1,067 
306 

537 
40 

11.9 

9.4 
16.9 

8.0 
15.4 

8.1 

MisoellaneoYis 

200 

72,162 

33,887 

15,839 

5,397 

3,258 

2L4 

2a2 

l&O 

ia2 

ia2 

Total  initial  daily  production  of  new  wells  in  Indiana,  1904-1908,  by  months,  in  barrels. 


Year. 


1904. 
1905. 
1906. 
1907. 
1908. 


Jan. 

Feb. 
2,081 

Mar. 

Apr. 

3,328 

3,544 

3,033 

4,736 

2,111 

2,746 

3,344 

1,836 

1,192 

1,019 

992 

438 

256 

566 

380 

258 

135 

225 

144 

May. 

June. 

July. 
7,879 

Aug. 
8,637 

4,571 

6,626 

3,016 

3,467 

2,395 

2,213 

1,602 

2,168 

2,373 

1,637 

625 

655 

427 

454 

262 

335 

201 

322 

Sept. 


8,972 

2,361 

1,049 

313 

563 


Oct. 

Nov. 

9,846 

6,775 

2,689 

2,536 

666 

737 

513 

418 

301 

241 

Dec.     Total. 


6,880 

2,273 

566 

352 

271 


I 


72,152 

33,887 

15,830 

5,397 

s,2se 
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ILlilNOIS  OIL  FIEIiD.a 

The  ^ain  in  number  of  barrels  was  greatest  in  Illinois.  During  the 
last  half  of  1907  the  rate  of  production  was  more  than  twice  as  great 
as  in  the  first  half,  and  this  mcrease  continued  throughout  1908,  with 
a  gain  of  fully  33  per  cent  in  the  product,  or  over  8,000,000  barrels 
beyond  the  output  in  1907. 

Most  persistent  wild-catting  was  carried  on  in  many  parts  of  the 
State,  but  only  a  few  pools  or  importance  were  opened,  and  the  pro- 
duction came  chiefly  from  the  pools  that  had  been  fairly  well  demied 
in  the  previous  year  in  Clark,  Crawford,  and  Lawrence  counties. 

Mucn  interest  was  shown  by  the  discovery  of  oil  in  what  is  known 
as  the  Centralia  pool.  Here  oil  was  found  after  a  shot  in  a  coal  mine 
at  Junction  City,  north  of  Centralia.  The  oil  was  found  in  sandstone, 
where  a  fault  blocked  an  entry  about  650  feet  from  the  surface.  This 
caused  the  drilling  of  a  well  half  a  mile  west  of  the  mine,  where 
petroleum  of  about  31°  B.  gravity  was  struck  at  600  feet  from  the 
surface. 

About  200  miles  of  the  pipe  line  from  Stoy,  111.,  to  Rixford,  Pa., 
has  been  completed. 

PRODUCTION. 

The  total  production,  by  months,  for  the  last  four  years  is  given 
in  the  folio wmg  table: 

Production  of  crude  petroleum  in  Illinois^  1905-1908,  by  months,  in  barrela. 


Month. 


Janaaiy.... 
Petenary.. 
Mareli 

lime 

July 

August 

September. 
October.... 
November. 


1905. 


6,521 
17,306 
23,827 
26,586 
27,580 
34,611 
44,644 


181,084 


1006. 


55,680 
65,208 
19,352 
102,862 
267,746 
410,655 
610,401 
778,464 
722,168 
463,819 
850,985 
649,710 


1907. 


781,812 
056,399 
1,647,323 
1,874,465 
2,138,918 
1,879,362 
2,422,192 
2,446,042 
2,605,663 
2,863,812 
2,510,146 
2,255,839 


4,397,050 


24,281,973 


1906. 


2,703,973 
2,572,115 
2,825,401 
3,249,600 
3,223,515 
3,061,848 
2,603,288 
2,806,667 
2,675,385 
2,709,913 
2,479,202 
2,662,010 


33,685,106 


Production  and  value  of  crude  petroleum  in  Illinois,  1905-1908,  in  barrels. 


Year. 


1906 
1906 
1907 
19QS 


Ohio  OU 
Company. 


156,503 

4,385,471 

23,733,790 

31,972,634 


Other  Unes. 


24,581 

11,579 

548,183 

1,712,472 


Total 
quantity. 


181,084 

4,397,050 

24,281,973 

33,685,106 


Total 
value. 


$116,561 

3,274,818 

16,432,947 

22,648,881 


a  For  dflsorlption  of  the  lUinols  field  see  Mineral  Resources  U .  S.  for  1907,  U.  S.  Geol.  Survey,  1906,  p.  373. 
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The  following  table  shows  the  quantity  of  crude  petroleum  shipped 
by  railroad  from  the  Illinois  oil  field,  1906  to  1908,  by  months: 

Shipments  of  crude  petroleum  by  railroad  in  tank  cars  from  Illinois  oil  fields  in  pounds 

and  equivalent  in  harrelSf  1906-1908,  by  months. 


Month. 


January... 
Fehniary. 

March 

April 

Ifoy 

June 

July 

August. . . 
September 
October. . . 
November 
December. 


1906.a 


Pounds. 


18,083,407 

15,444,464 

4,814,289 

10,687,154 

48,151,478 

107,669,378 

155,158,474 

160,831,482 

110,852,921 

48,881,173 

14,659,266 

9,275,053 


704,508,489 


Barrels. 


60,134 

51,358 

16,009 

35,539 

160,121 

358,039 

515,956 

534,821 

868,625 

162,547 

48,747 

30,843 


1907.«> 


Pounds. 


2,607,940 
4,361,996 
7,158,170 
12,609,699 
47,076,459 
49,701,863 
96,137,954 
66,661,072 
21,203,105 
17,055,726 
16,831,726 
19,952,993 


2,342,739      361,358,693 


Barrels. 


8,701 

14,608 

23,047 

42,249 

158,227 

166,644 

322,622 

223,134 

70,555 

56,570 

56,080 

66,692 


1,210,019 


190&C 


Pounds. 


27,309,576 
21,191,860 
39,352,395 
35.198,235 
25,177,339 
36,566,990 
32,087,310 
20,912,433 
24,771,903 
30,427,564 
41,096,712 
37,751,352 


Barreb. 


91,807 

71,170 

132,300 

118,074 

84.290 

122.317 

107,688 

70,171 

83,042 

102,163 

138,147 

126,967 


371,903,668         1,248,136 


a  Calculations  are  made  on  the  basis  of  7.16  pounds  to  the  gallon.  Shipments  were  made  from  Bridge- 
port, Oilfield,  and  8tov.  The  railroads  which  shipped  crude  petroleum  from  Illinois  were  the  VandaUa^ 
the  Baltimore  and  Ohio,  the  Cincinnati,  Hamilton  and  Dayton,  and  the  Indianapolis  Southern. 

f>  Calculations  made  according  to  specific  gravity  of  the  oil,  ranging  from  296.476  to  321.17  pounds  to  the 
barrel.  Shipments  were  made  from  Duncansville,  Lawrenceville,  Stoy,  Robinson,  Bridgeport,  Oilfield, 
and  Casev.  The  railroads  which  shipped  crude  petroleum  from  Illinois  were  the  Vandalta,  the  Balti- 
more and  Ohio,  the  Cincinnati,  Hamilton  and  Dayton,  the  Indianai>olJs  Southern,  and  the  Cleveland, 
Cincinnati,  Chicago  and  St.  Louis. 

c  Calculations  made  according  to  specific  gravitv  of  the  oil,  ranging  from  296.476  to  321.17  pounds  to  the 
barrel.  Shipments  were  made  from  Duncansville,  LawrenoeviUe.  Stoy,  Robinson,  Bridgeport,  Sparta, 
and  Casey.  The  railroads  which  shipped  crude  petroleum  from  Illinois  were  the  Vandalia.  we  Balumore 
and  Ohio,  the  Illinois  Southern,  the  Indianapolis  Southern,  and  the  ClevelaJid,  Cincinnati,  Chicago  and 
St.  Louis. 

MID-CONTINENT  FIEIiD.a 

Production  held  its  own  in  the  Mid-Continent  field  and  increased 
slightly  in  spite  of  the  expected  decline  in  Kansas.  The  decline  in 
the  Glenn  pool,  in  Oklahoma,  which  was  marked  in  1907,  was  checked 
by  increased  driUing,  by  cleaning  out  and  shooting  many  wells,  by 
the  extension  of  the  pool  to  the  north,  and  by  the  development  at 
several  widely  separated  points  of  an  additionalsand  at  greater  depth 
(2,200  to  2,350  feet),  which  is  fairly  productive  and  yields  oil  of  good 
quality.  The  Muskogee  field  also  developed  a  pool  between  the  old 
town  pool  and  the  new  pool.  This  third  pool  affords  oil  of  such 
unusually  high  quality  as  to  encourage  much  new  drilling,  which 
proved  fairly  satisfactory. 

A  series  of  heavy  rain  storms  caused  a  flood  on  May  24,  which 
washed  out  both  the  Gulf  and  the  Texas  j)ipe  lines  where  they  cross 
Red  River.  On  the  following  day  the  8-mch  emei^ency  pipe  line  of 
the  Gulf  Company  also  went  out,  and  it  was  late  in  June  before  these 
companies  were  again  pumping  their  usual  amounts.  The  continued 
flood  condition  was  disastrous  to  development  work  for  a  long  period, 
especially  in  the  lower  Creek  country.     The  Prairie  Oil  and  (xas  Com- 

Eany  continued  pumping,  as  the  storm  center  was  to  the  south  of  its 
ne. 

Late  in  December  a  gusher  of  1 ,400  barrels  per  day  was  completed  in 
the  Morris  field.  The  usual  excitement  following  such  discoveries  has 
been  sustained  by  subsequent  work.  Drilling  was  also  encouraged  by 
the  completion  of  a  branch  pipe  Kne  to  the  field  by  the  Gulf  Company. 

o  For  description  of  Mid-Continent  field,  see  Mineral  Resources  U.  S.  for  1907,  U.  S.  Q«oL  Surrer, 
1908,  p.  380. 
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The  sreat  deTelopment  of  Oklahoma  was  in  the  northern  extension 
of  the  Alluwe  and  Cloodys  Bluff  field,  constituting  the  Shallow  Sand 
region.  Here  the  oil  sands  are  usually  reached  at  less  than  700  feet 
and  fairly  good  supplies  of  oil  are  sometimes  obtained  at  less  than  400 
feet.  The  low  cost  of  these  wells  has  stimulated  drilling  and  results 
have  been  good.  Pipe-line  facilities  here  and  at  Bartlesville  have 
been  insufficient  and  the  oil  producers'  petition  to  the  governor  for 
relief  led  to  an  arrangement  with  the  Prairie  Oil  and  Gas  Company, 
by  which  eventuallv  32  miles  of  8-inch  pipe  were  laid  from  the  Kansas 
state  line  to  the  Snallow  Sand  pool,  and  a  short  line  of  4-inch  pipe 
was  laid  into  the  Hogshooter  pool,  so  that  most  of  the  oil  is  cared  for. 

In  Kansas  more  wells  were  abandoned  than  new  ones  were  drilled. 
The  prices  for  crude  oil  were  low,  and  many  wells  were  not  remunera- 
tive. Refineiy  projects  are  growing  satisfactorily  in  Kansas  and 
Oklahoma. 

During  the  fiscal  year  ended  June  30,  1908,  there  were  7,797  leases 
submitted  to  the  Interior  Department  for  consideration.  Only  516 
were  left  pending  at  the  end  of  the  year.  Up  to  that  time  a  total  of 
17,727  mmeral  leases,  almost  entirely  oil  leases,  had  been  filed.  Of 
these,  10,525  had  been  approved,  some  of  which  have  since  been  can- 
celed, and  6,137  disapproved.  On  April  20,  1908,  the  Interior 
Department  modified  the  leasing  regulations  to  a  considerable  extent, 
maidng  the  minimum  royalty  12^  per  cent  for  oil,  instead  of  10  per 
cent,  and  the  term  of  lease  for  adult  citizens  five  years  and  so  long 
thereafter  as  oil  or  gas  may  be  foimd  in  paying  quantities.  The 
royalties  collected  by  the  Umted  States  Indian  agent  during  the  fiscal 
year  1908  on  accoimt  of  oil  and  gas  amounted  to  $1,692,627.  The 
leases  in  the  Osage  Reservation  covered  680,000  acres.  The  royalties 
arising  from  oil  and  gas  operations  are  placed  to  the  credit  of  the 
tribe.  On  June  30,  1908,  there  were  867  oil  wells  and  74  producing 
gas  weUs  in  the  Osage  Reservation. 

^  Unusual  activity  was  evident  in  Kansas  and  Oklahoma  in  the  erec- 
tion of  small  refinmg  plants,  many  of  them  for  the  purpose  of  taking 
off  light  products  from  petroleum  and  selling  the  residuum  for  fuel 
oil  or  for  use  on  roads. 

PRODUCTION. 

In  the  following^  tables  are  shown  the  production  and  value  of 
petroleum  in  the  Mid-Continent  field  since  1889: 

Produdion  of  crude  petroleum  in  the  Mid-Continent  oil  field,  1889-1908,  hy  States,  in 

barrels. 


Year. 

Oklahoma. 

Northern 
TezB8.a 

Total. 

unto  IMS. 

110,530 

113,571 

81,006 

71,960 

60,700 

74,714 

170,161 

331,740 

032,214 

4,250,770 

e  12, 013, 405 

e21,718,648 

2,400,521 

1,801,781 

287 
170 
625 

110,817 

UK 

1,400 

65,025 

544,620 

668,483 

»836,030 

»800,545 

617,  sn 

501,960 
609,102 
520,282 
1,117,905 
012,618 
723,264 

116, 141 

wn 

147,648 

616,600 

788,183 

017,225 

980,606 

966,720 

1,578,085 

6,186,620 

12,683,777 

22,836,558 

46,846,287 

48,328,810 

UK 

vm 

190D 

6,472 

10,000 

37,100 

138,011 

1,366,748 

^] 

43,624,128 
45,798,765 

l«l 

19Q2 

WW 

19M 

1906 : 

1«)6 

19W !....!!!.!"!;]!;' 

UQB 

•Indodesoouiitles  of  Navarro,  Jack,  and  McLennan. 
•  loefaideB  a  small  prodncUon  In  southern  Texas. 
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In  the  following  table  is  shown  the  total  production  of  crude  petro- 
leum from  the  Ii^d-Continent  field  from  1889  to  19d8,  inclusiTe,  with 
its  percentage  of  the  total  {)roduction  of  the  United  States,  and  the 
quantity  and  percentage  of  increase  and  decrease  each  year: 

ProducHan  ofcnuJe  pdroleum  in  the  MidrContmeni  fitld^  188^1908,  in  barreU. 


Year. 


1889 
1890 
1891 
1892 
1893 
1894 
1895 
1896 
1897 
1896 
1899 
1900 
1901 
1902 
1903 
1904 
1905 
1906 
1907 
1906 


Production. 


SOO 

1,200 

1,430 

5,060 

18,010 

40,130 

44,467 

116,141 

147,648 

616,600 

738,183 

917,225 

969,096 

966,720 

1,573,065 

6,186,629 

12,533,777 

22,836,553 

46,846,267 

48,323,810 


PocentagB 

of  total 
prodiictioD. 


a04 
0.06 

ao6 
a  19 
a24 
1.11 

1.29 

1.44 

1.43 

1.12 

1.67 

6.26 

9l30 

1&05 

26.20 

26.91 


700 

230 

8,650 

12,930 

22,120 

4,337 

70,674 

82,507 

466,952 

121,583 

179,042 

72,471 


686,365 

4,613,644 

6,347,148 

10,302,776 

24,000,714 

1,477,643 


2,976 


14a  00 

19.17 

255,24 

254.53 

122.82 

ia8i 

158.93 

26L23 

317.  G2 

19.73 

24.25 

7.90 

50.42 

293.28 

102.60 

82.20 

106.14 

3.16 

aso 


Production  and  value  oj  crude  petroleum  in  the  Mid^Continent  field,  1905-1908,  by  Statn, 

in  harrele. 


Year. 


1905 
1906 
1907 
1906 


1^lm«^^«  and  Oklahoma. 


Quantity. 


12,013,495 
21,718,648 
45,938,649 
47,600,646 


Value. 


86,646,396 

9,616,196 

18,478,658 

18,441,538 


Northern  Texas. 


Quantity. 


620,262 

1,117,905 

912,618 

723,264 


Value. 


1361,604 
740,642 
721,677 
479,072 


TotaL 


Quantity. 


12,538,777 
22,836^653 
46,848,267 
48,323,810 


ValQB. 


$6,908,002 
10,866,740 
19,200,235 
18,020.610 


WELL  RECORD. 

The  following  table  gives  the  well  record  in  the  Mid-Continent  field 
for  1908: 

Well  record  in  Mid-ConHnent  field  in  1908,  by  dutrieU, 


1 

District.  I 

WeQiooniplstML 

Abao- 

TotaL 

Oil. 

Oas. 

Dry. 

doned. 

Northern  Texas: 

Corsicana 

6 
46 
28 

6 
32 
20 

2' 

1 

14 
6 

8 

Powell 

13 

Henrietta 

7 

South  Bosque 

80 

67 

2 

21 

28 

Xan.sA9 

666 
2,844 

72 
2,468 

367 
102 

127 
284 

OklabomA 

OrMid  total 

3,490 

2,687 

471 

4S2 

PBTBOLBUH. 
KANSAS  AND  OKLAHOMA  PRODUCTION. 


■unytloDby 


Hareb..." 


3,<)«T,4T4 
t,34T,7U 
«. 303, 210 


4,14g,l« 


lOT.UO 

13T,8ei 


In  the  following  tables  are  given  the  prices  paid  by  the  Prairie  Oil 
utd  Gas  Company  for  crude  oils  of  different  grades  in  Kansas  and 
Oklahoma  during  1906,  1907,  and  1908;  also  the  average  monthly 
price  during  these  years: 

Range  of  pi 


^ 

sraad 

Bmirj. 

DM& 

»-u>d 

31*  to 

•i;-' 

%•" 

Hwrjr. 

iw~ 

10.  sa 

•0.39 

SSsJn:::::: 

;4i 

.41 

10.33 

:3t 

.31 

M.30 
.33 

10.27 
.» 

mat 

Aimt »:::::::: 

.a 

- 

.» 

38» 
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Average  monthly  price  of  Kansas  and  Oklahoma  crude  petroleum,  per  barrel  of  42  gaUom, 

1906-1908,  by  months. 


Month. 


January , 

February 

March 

April 

May 

June , 

July 

August 

September 

October , 

November 

December 

Average 


1906. 

1907. 

32*  and 
above. 

Heavy. 

32*  and 
above. 

Heavy. 

80.52 

8a  35 

8a  39 

8a  26 

.52 
.52 

.35 
.35 

:S| 

:n 

.52 

.35 

.41 

.28 

.52 

.35 

.41 

.28 

.52 

.35 

.41 

.28 

:S| 

.35 

.41 

.28 

.301 

.41 

.28 

.39 

.26 

.41 

.28 

.39 

.26 

.41 

.28 

.39 

.26 

.41 

.28 

.39 

.26 

.41 

.28 

.47 

.311 

.40! 

.271 

Light. 


8a  41 
.41 
.41 
.41 
.41 
.41 
.41 
.41 
.41 
.41 
.41 
.41 


1906. 


.41 


Heavy. 


8a  308 
.306 
.297 
.302 
.308 
.297 
.307 
.312 
.300 
.310 
.303 
.308 


.304 


OUahflma. 


Li^t. 


8a  41 
.41 
.41 
.41 
.41 
.41 
.41 
.41 
.41 
.41 
.41 
.41 


.41 


Heavy. 


80l32S 
.324 
.326 
.321 
.320 
.320 
.317 


.336 
.312 


.322 


KANSAS. 


Production. — The  following  table  gives  the  production  and  sales  of 
crude  petroleum  in  Kansas  in  1907  and  1908: 

Production  of  crude  petroleum  in  Kansas  in  1907  and  1908,  in  barrels. 


guantlty  piped  from  wells  in  Kansas  to  refineries 
ail  shipments  in  Kansas 

Estimated  quantity  piped  from  other  wells  In  Kansas  and  sold. 


449,211 
263,881 
1,696,429 


Total  sales  in  Kansas. 
Total  value 


2,409,521 
8066,134 


1906. 


149,066 
1,159.7» 


1,801,781 
$746,606 


The  following  table  by  counties  shows  the  result  of  an  individual 
canvass  of  the  producers  in  Kansas  as  to  the  actual  value  received  for 
their  oil.  The  total  value,  $748,018,  is  only  $1,323  above  the  value 
derived  from  the  average  of  the  pipe  line  returns,  or  0.17  per  cent. 

Prices  for  oil  in  various  counties  ranged  from  60  to  36.4  cents  per 
barrel. 

Production  and  value  of  the  petroleum  in  Kansae,  by  counties,  in  1908. 


County. 


AUen 

Chautauqua. 

Coffey , 

Labette 

Elk 

Franklin.... 

Miami 

Montgomery 

Neoflho , 

Wflaon 


Quantity 
(baiieto). 

Value. 

Avw» 

prtoe  ptf 
barraL 

135,036 
858,964 

1       20,375 

16,682 
76,456 
21,388 
360,996 
214,886 
97,066 

850,216 
368,830 

8,330 

9,995 
31,064 

8,«39 

131,512 

90,922 

30,511 

80.873 

429 

.409 

.509 

.406 

.40* 

.364 

.465 

1,801,781 

748,018 

.415 

PETBOLEUM. 
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WeU  record. — ^The  following  tables  give  the  well  records  for  Kansas 
from  1904  to  1908,  inclusive: 

Number  ofwelU  completed  in  Kansas^  1904-1908,  by  counties. 


County. 

Completed. 

Dry. 

1904. 

1905. 

1906. 

1907. 

1908. 

1904. 

1905. 

1906. 

1907. 

1908. 

Alliifl..... 

441 

13 

2 

45 

192 
9 

63 

3 

2 

37 

Amknon 

Bovboo 

■r 

16 

156 

2 

72 

4 

38 

169 

165 

81 

2 
26 

1 
8 

630 

236 

16 

63 

1 

246 

233 

155 

76 

47 

24 

64 

29 

4 
4 
1 
32 
40 
31 
16 

10 

3 

Elk... J*...:::::::::::::::::::::::::: 

FnnkHn 

16 

'"io" 

66 

112 

67 

2 

97 

118 

87 

...... 

13 

113 

65 

41 

4 

6 

1 

Labette 

32 

97 

828 

619 

211 

24 

Mftml... 

8 
21 
36 
26 

2 

4 
18 
10 

MpotcomerT 

17 

NwdETT?.::...... :..::.... ..:.;.: 

34 

WOson 

21 

Kfa^iJamonif 

230 

74 

25 

31 

61 

24 

12 

14 

2,782 

1,277 

779 

368 

566 

364 

211 

151 

64 

127 

County. 

Gas. 

Productive. 

1906. 

1906. 

1907. 

1908. 

1904. 

1905. 

1906. 

1907. 
6 

1908. 

AUen.. 

3 

2 

37 

133 
9 

378 

7 

22 

Atrimmi,,^ 

Boorboa 

6 
6 

8 
125 

1 
63 

1 

26 
60 
68 

7 

ciwitBanna 

15 
3 

4 

17 

6 

666 

191 

9 

56 

"197' 
104 
97 
36 

20 

16 

Elk ^"::;;. ..:...;.:.::;.: :::;:;:::.... 

l^^r^nkUn 

1 

3 

5 

88 

61 
48 

1 

9 

1 

Ubette 

31 

84 

715 

464 

170 

20 

Vfiml 

17 
89 
27 

3 
31 
87 
47 

6 
79 
64 
66 

6 

21 

7 

ICootgomerv 

1 

Neo&..... ; 

30 

Wilson 

Woodson      a  ii  a.i.  .i ..i...  . 

MiH?ellHDmnifi.          .  , 

67 

42 

13 

16 

121 

8 

2 

249 

262 

236 

367 

2,418 

817 

366 

68 

72 

Number  of  wells  completed  in  Kansas^  1904-1908 ,  byjnonths. 


Year. 


1904 
1905 
1905 
190? 
19QS 


Jan. 

Feb. 

liar. 

Apr. 

Hay. 

June. 

July. 

Aug. 
152 

Sept. 

Oct. 

Nov. 

Dec. 

227 

234 

234 

212 

203 

221 

189 

191 

230 

325 

364 

92 

88 

174 

178 

144 

130 

85 

76 

59 

79 

87 

85 

'81 

64 

68 

64 

94 

73 

75 

77 

49 

50 

39 

50 

37 

18 

40 

24 

14 

22 

24 

35 

34 

32 

35 

53 

37 

46 

48 

32 

47 

69 

46 

31 

53 

62 

64 

63 

Total. 


2,782 

1,277 

779 

368 

666 


Number  of  dry  holes  drilled  in  Kansas,  1904-1908,  by  months. 


Tear. 

Jan. 

Feb. 

Mar. 

Apr. 

Hay. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Total. 

1804 

38 
18 
16 

4 
9 

26 

33 

16 

5 

5 

42 

29 

13 

3 

8 

23 
28 
14 

4 
19 

23 

18 

15 

2 

7 

28 
9 

18 
6 
5 

26 
7 

11 
4 

14 

32 

15 

9 

8 

17 

5 
7 
8 

58  !       364 

1906 

14 
12 
10 
16 

16 

14 

3 

7 

12         211 

1906 

9 

8 
12 

161 

1907 

64 

19QB 

127 

890 
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Number  of  gas  rveUs  drilled  in  Kaneat,  IdOS-lSOS,  by  numtftf. 


Year. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jmie. 

July. 

Aug. 

Sept 

Oct 

Nor. 

Dee. 

TotaL 

1906 

9 
28 

9 
33 

28 
16 
24 
87 

84 
24 
18 
22 

44 

28 

6 

82 

88 
16 
14 
82 

6 
16 
19 
27 

21 
27 
26 
17 

6 
22 
26 
86 

16 
19 
18 
41 

26 
27 
23 
86 

28 
34 

39 
35 

241 

1906 

18 
21 
19 

282 

1907 

296 

1906 

367 

Total  and  average  initial  daily  production  of  new  weUe  in  Kanea»y  1905-1908,  by  counHa, 

in  oarrele. 


Coonty. 

Total  Initial  prodootian. 

ATflnge  fnittelnroduodon  p« 

1906. 

1906. 

1907. 

1906. 

1906. 

1906. 

1907. 

190& 

Alien 

76 

89 

865 

ia7 

14.8 

lfiL6 

Anderaon 

Bourbon 

186 
2,920 

10 
697 

10 
208 
864 
802 
106 

16.9 
23.4 

lao 

9.6 

lao 

8.1 
14.2 
11.8 
16.0 

fitrw^^Mwiia 

6,866 
124 
778 

868 

806 

80.7 
18.8 
14.1 

17.9 

19.1 

1C1V 

Fno»W«n.. 

96 

8 

lao 

&0 

Labette 

Mlmif 

1,726 

2,878 

1,148 

440 

41 

218 

90 

ii* 

446 

&7 
22.8 
11.8 
12.2 

&2 
10.1 
12.0 

Montgomflry. .... 

15.0 

Neodio. . . .'. 

14.9 

Wilson 

Woodaon 

lf<«nAl1i|||0O|]8 

2,033 

126 

20 

16.8 

16.6 

lao 

14,661 

6,761 

886 

1,160 

17.7 

15.7 

1S.0 

16.1 

Total  initial  daily  production  of  new  welle  in  Kaneat,  190&~1908,  by  nunUke^  in  barreU, 


Year. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

Jnly. 

Aug. 

Sept 

Oct 

Not. 

Dec 

TotaL 

1906 

1,961 

946 

78 

65 

1,194 

628 

60 

100 

2,028 

508 

127 

40 

1,880 

442 

80 

85 

1,319 

722 

88 

106 

1,358 

766 

50 

120 

1,016 

687 

35 

170 

684 

472 

40 

138 

780 

252 

85 

65 

745 

272 

76 

80 

783 
85 
73 
96 

868 

112 
100 
106 

14,651 

1906 

6,761 
886 

1907 

1906 

1,159 

OKLAHOMA. 


Production. — ^The  following  table  shows  the  production  and  sales  of 
crude  petroleum  in  Oklahoma  in  1907  and  1908: 

Production  ofcnuie  petroleum  in  Oklahoma  in  1907  and  1908^  in  barrele. 


1907.                1908. 

19,926,906 
878,872 

23,048,806 
174,966 

20l4M,618 

Quantity  piped  Iran  w3b  in  Oklahonui  io  nAnerlM 

'7141684 

24k  297,739 

Rail  shimnflhta  (outdae  Olenn  dooI)  In  Oldahonia 

392,099 

Total  miMfBOidiiiionia 

48,884,128 
817, 618, 824 

45,798,796 

Totalyalue .. 

sit'omIoo 

PETROLEUM. 
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In  Osage  County,  Okla.,  there  are  approximatelj  100  oil-producing 
properties.  In  the  following  table  is  given  a  statement  of  the  quan- 
tity^ of  crude  petroleum  produced  by  the  Indian  Territory  Illumi- 
nating Oil  Company  and  its  sublessees  from  wells  in  Osage  County, 
OUa.,  from  1903  to  1908,  inclusive. 

PnduetUm  of  crude  petroleum  by  the  Indian  Territory  lUuminating  Oil  Company  and  its 

eubletMeei/nnn  January  1, 1903,  to  December  31, 1908. 

Barrels. 

1906 5,219,106 

1907 5,143,971 

1908 4,961,147 


1903 66,905 

1904 652,479 

1905 3,421,478 


Of  the  total  runs  from  Osage  County  in  1908  the  Prairie  Oil  and 
Gas  Company  received  4,915,042  barrels,  the  Uncle  Sam  Refining 
Company  41,176  barrels,  the  Superior  Refining  Company  4,531  bar- 
rels, the  liquid  Oas  Company  395  barrels,  and  3  barrels  were  sold 
for  fuel.  The  total  value  was  $2,026,411,  one-eighth  of  which  was 
royalty  interest  of  the  Osage  Nation,  or  620,143  barrels,  valued  at 
$253,301. 

In  the  following  table  is  shown  the  number  of  weUs  drilled  in  Osa^e 
County  by  the  Indian  Territory  Illuminating  Oil  Company  and  its 
sublessees  from  1903  to  1908,  inclusive: 

OH  and  ga»  wella  in  Oaage  County,  190S-1908. 


Total  weUs  oompleted 


Jsmarr  1, 1908 

Deeeaibflr31.1904. 

Jiiii«10,1906 

Deeemberai.lWS. 

June  10, 1906 

Deeember  31, 190ft. 
JiiiMiO,19Q7 

SI,  1907. 

81,1909. 


Com- 

Pio- 

pleted. 

doctlve. 

90 

17 

an 

243 

544 

355 

704 

402 

862 

609 

1,080 

716 

1,156 

779 

1,277 

8S7 

1,422 

936 

Oes. 


2| 
21 
34 
45 
65 
66 
67 
71 
78 


Dry. 


11 

97 
155 
197 
238 
296 


369 


It  will  be  seen  from  this  table  that  145  wells  were  driUed  in  1908, 
of  which  39  were  dry,  99  were  oil,  and  7  were  gas  weUs.  Under  the 
column  marked  ''dry''  are  included  oil  and  gas  wells  that  have  been 
exhausted  and  abandoned  in  addition  to  the  weUs  that  were  diy  when 
drilled. 

Ettimaied  production  and  mdee  of  crude  petroleum  from  Glenn  pool  in  1907  and  1908, 

monthi,  in  barreu. 


MdQth. 


Jane. 
July. 


1907. 


385,939 
572,414 
1,084,636 
1,716,079 
1,923,202 
1,971,122 
1,902,387 


1906. 


1,796»461 
1,897,054 
3,098,411 
1,968,761 
1,630,111 
1,051,045 
1,914,134 


Month. 


Angnst.... 
September 
October... 
November. 


1907. 


2,008,607 
2,300,205 
2,441,602 
1,971,595 
1,625,127 


10,906,995 


1906. 


1,770,819 
1,639,260 
1,832,088 
1,404,234 
1,491,996 


20,494,313 


Unr&EAIi  BB801TBCBB. 


WeU  record. — The  followii^  tables  give  the  {veil  records  for  Okla- 
homa from  1904  to  1908,  incmsiTe: 

Nwmi)tTi^v)«U»o(mpUUd  in  Oklahoma,  1904-1908,  bydutricU. 


Number  of  vxlU  compUUd  in  Otlahoma,  1904-1908,  by  n 


y™. 

J». 

Feb. 

H«. 

Apr. 

Mbj. 

July. 

Aug. 

Sept 

<..[.„. 

Don. 

™i 

1 

IT 

m 

163 

174 
166 

IM 

350 
230 

m 

i 

zn 

333 

AM 
3» 

Me     aos 

263      SIl 

ISO 

IS5 

JVumb«ro/(fryAolMifrifI«(finOti(iAamii,  1904-1908,  hymonOu. 


Y„ 

.„. 

Feb. 

Mar. 

Apr. 

"■T- 

"" 

loly. 

Ac,, 

BiTt- 

Oct. 

Nov. 

D«. 

TottL 

1 

-1 

1& 

29 
21 

34 
14 

i 

30 
40 
33 

25 

30 
29 

ii 

30 
33 

36 

31 

28 

23 
30 
31 

i 

I 

28 

IMT...; 

JVumftCT  o/jo*  uieU*  dnlW  in  Oklahoma,  1904-1908,  hy  TnotUht. 


Y-r. 

,^ 

Feb. 

Uar. 

Apr. 

Usir. 

Ju™. 

)uly. 

Aug. 

- 

Oct.|Noi.jl>iB.!To««L 

1           '           '         « 

'J 

•1 

S 
U 
12 

IS 

34 
12 

B 

13 

'8 

10 

■! 

3        13|       7          M 
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Total  and  average  initial  daily  production  of  new  wells  in  Okhhomaf  1905-1908,  by 

districts,  in  barrels. 


District. 

Total  initial  production. 

Avera^  initial  production  per 

1906. 

1906. 

1907. 

1908. 

1905. 

1906. 

1907. 

1906. 

vhflnwBC  QOOD  ^..^^.^.^.^a-x^.. 

74,824 

36,561 

91.8 

60.4 

BartlKvllfBir....' 

14,780 

44,367 

65.7 

73.2 

Qmvkm  shidlow 

64,490 

80,923 

45.9 

68.6 

5,116 
3,960 
7,160 
3,108 
23,178 

13,740 

6,828 

22,845 

61,728 

1,562 

31.9 
18.1 
27.3 
32.0 
83.7 

33.6 
19.6 
44.8 
383.2 
41.1 

ChebfA. 

CoodrsBtuff 

Creek.... 

303,005 
634 

76,722 

466* 

19,377 
114 

277.9 
33.4 

146.1 

(>"plam). 

32.5 

Osi0B 

36,423 
17,666 

20,047 
160 

16,865 
664 

101.5 
88.3 

93.2 
22.9 

106.2 
54.5 

150.2 

iflno^nomM 

22.8 

111,390 

161,286 

459,862 

214,152 

54.1 

71.1 

131.7 

87.1 

Total  initial  daily  production  of  new  wells  in  OhlakoTna,  1906-1908,  by  rrumths,  in  barrels. 


1906... 
1906... 
1907... 
190B... 


Jan. 


4,962 
13,038 
17,700 
16,476 


Feb. 


4,395 
11,486 
21,829 
17,550 


Mar. 


7,636 

8,766 

29,063 

10,866 


Apr. 


8,340 
13,616 
36,690 
13,018 


May. 


8,415 
16,841 
62,157 
16,045 


June. 


8,665 
15,012 
47,697 
16,860 


July. 


13,737 
12,240 
44,683 
14,095 


Aug. 


10,905 
17,396 
40,1G6 
18,834 


Sept 


8,918 

9,635 

65,371 

17,198 


Oct. 


9,207 

8,608 

46,643 

24,915 


Nov. 


11,286 
14,495 
41,608 
25,377 


Dec. 


14,905 
21,260 
26,266 
23,^214 


Total. 


111,390 

161,286 

469,862 

,162 


GUIiP  OIIj  FIEIiD. 

On  account  of  the  similarity  in  the  oils  and  the  conditions  of  their 
occurrence,  and  in  the  trade  in  the  products,  the  oils  of  Louisiana  and 
Texas  near  the  Gulf  of  Mexico  have  been  grouped  together  in  the  sta- 
tistical tables  which  follow.  The  field  was  aescribed  in  the  report 
previous  to  this,^  and  the  developments  since  that  issue  are  given 
under  each  State. 

PRODUCTION. 

In  the  following  table  is  given  the  production  of  the  Gulf  field  for  the 
jears  1907  and  1908,  by  months: 

Production  of  crude  petroleum  in  the  Gulf  field  in  1907  and  1908,  by  months,  in  barrels. 


Month. 


Febmary. 
Haich./.. 

April 

May 

June 

Joly 

Ancost... 
September 
OeCober... 
November, 


1907. 


Coastal 
Texas. 


1. 
1, 

1, 


876,816 
888,161 
124,648 
115,721 
005,233 
935,933 
903,816 


873,213 
871,862 
896,750 
965,067 


11,410^078 


Tionlafana. 


580,200 
434,465 
380,863 
294,777 
251,962 
227,960 
366,082 
460,208 
428,392 
326,679 
687,294 
644,389 


5,000,^1 


Total. 


1,466,016 
1,322,626 
1,505,511 
1,410,496 
1,257,195 
1,163,803 
1,268,848 
1,403,047 
1,301,606 
1,196,531 
1,483,063 
1,629,476 


16,410,;290 


1906. 


Coastal 
Texas. 


896,547 
862,069 
977,296 
842,737 
873,944 
823,940 
865,277 
841,738 
813,771 
881,792 
877,074 
947,025 


Louistana. 


632,885 
478,636 
680,666 
627,248 
648,644 
600,156 
623,780 
587,234 
557,690 
640,534 
502,463 
446,194 


TotaL 


1,529,432 
1,330,605 
1,657,962 
1,469,965 
1,522,588 
1,433,096 
1,479,067 
1,428,972 
1,371,461 
1,422,326 
1,379,637 
1,393,219 


10,483,200:    6,836,130      17,318,330 


m  For  brief  description,  see  Mineral  Resouioes  U.  8.  for  1907,  U.  8.  Geol.  Survey,  1906,  p.  393. 
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Production  of  crude  petroleum  in  the  (hdf  field,  1889^1 90S ^  by  States,  in  barrels. 


Year.  . 

Coastal 
Texas. 

LoiiisiaiUL 

TotaL 

1880  to  1000 

2,441 
3,508,113 
17,466,787 
17,458,612 
21,672,311 
27,616,007 
11,440,002 
11,410,078 
10,483,200 

2.441 

1001...* 

3,508,113 

1002 

648,617 
017,771 
2,068,068 
8,010,416 
0,077,628 
6,000,231 
6,835,180 

18,014,4M 

1003 

18,371,883 

1004 

24,631,260 

1005 , 

36.826.323 

1006 ! 

20,827,500 

1007 

16,410,290 
17,318,330 

1006 

Production  and  value  of  crude  petroleum  produced  in  the  Guif  field,  190S-1908,  in  barrels. 

Year. 

Ckxistal  Texas. 

Total. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

VafaM. 

1005 

27,615,007 
11,440,092 
11,410,078 
10,483,200 

87,100,658 
6,826,086 
0,680,286 
6,221,686 

8,010,416 
0,077,628 
5,000,221 
6,835,130 

81,601,325 
3,567,838 
4,068,083 
4,131,173 

36,826,823 
20,527,820 
16,410,200 
17,318,880 

88,701,9§3 

0,382,874 

13,743,310 

10,382,800 

1907 

In  the  following  table  is  shown  the  production  of  crude  petroleum 
in  the  Gulf  field  from  1889  to  1908  with  its  percentage  of  the  total 
of  the  United  States,  the  increase  or  decrease  each  year,  and  the 
percentage  of  increase  or  decrease: 

Production  of  crude  petroleum  in  the  Gulf  field,  18S9-1908,  in  barrels. 


Year. 


1889 
1800 
1891 
1892 
1803 
1804 
1805 
1806 
1887 
1898 
1809 
1900 
1001 
1902 
1003 
1004 
1005 
1906 
1007 
1008 


Production. 


48 
54 
64 

45 

60 

60 

60. 

50 

60 

1,450 

530 

0 

3,503,113 

18,014,404 

18,371,383 

24,631,260 

36,526,323 

20,527,620 

16,410,290 

17,318,380 


Percentage 

of  total 
production. 


6.18 
20.20 
18.20 
21.03 
27.11 
16  23 
0  88 
064 


Increase. 


Decrease. 


6 


5 
10 


1,400 


3,503,113 

14,421,201 

356,070 

6,250,886 
11,805,054 


006,031 


12.50 


10 


11.11 
20.00 


020 
530 


15,098,803 
4, 117,221 


2,800.00 


401.36 

1.06 

34  07 

4&20 


6.53 


1&67 


16.67 


63. 4S 

100.00 


43.80 
3a  06 


VVTELL  RECORD. 


In  the  following  table  will  be  found  the  number  of  wells  completed 
in  1 908  in  the  dinerent  districts  of  the  Gulf  field.  Most  of  the  well* 
record  information  of  the  Gulf  field  is  compiled  from  the  statistics  of 
field  operations  published  monthly  by  the  Oil  Investors'  Journal,  of 
Beaumont,  Tex. 


S95 

WtO  record  tn  Gulf  jUli  in  1306, 


TolaL      OO.        G«.       D17. 


CoMtalTexas eOi  >       49  8         1« 

216  IM  6  S6  30 


Total,190B S19|        e06  14  1»  U9 


Total,  1907. 
Total,  1906. 


1,0M  73S  14  US  307 

745 !        507 

I 


TEXAS. 
FBODUCnOK. 


The  decline  of  1907  in  Texas  continued,  in  spite  of  the  new  finds 
south  of  the  dcTeloped  fields. 

On  June  2  a  well  was  brought  in  at  Goose  Creek,  Harris  County, 
25  miles  east  of  Houston.  It  was  drilled  by  a  syndicate  of  Houston 
people  after  various  unsuccessful  attempts  had  been^  made  to  find 
oil  there  during  the  last  few  years.  The  well  flowed  intermittently 
at  the  rate  of  30  barrels  an  hour  until  shut  in  the  next  day.  The 
sand  wiis  found  at  a  depth  of  1,600  feet.  The  gravity  of  the  oil  is 
18°  B.  The  location  is  favorable  for  marketing  oil  and  the  gusher 
led  to  much  drilling  during  the  remainder  of  the  year,  most  of  which 
proved  very  disappointing. 

On  June  5  anotner  remarkable  strike  was  made  6}  miles  northwest 
of  MftrkliATny  a  town  of  1,000  inhabitants  in  Matagorda  County, 
about  110  miles  west  and  south  of  Houston.  The  well  was  drillea 
by  the  Hardy  Oil  Company,  and  is  known  as  Hardy  No.  1.  It  is 
1,370  feet  deep  to  a  fine  sand,  such  as  characterizes  the  Jennings 
field.  The  oil  is  reported  as  having  a  gravity  of  22°  B.  The  Hardy 
No.  1  flowed  1,500  to  2,000  barrel  on  the  first  day,  and  was  then 
shut  in  while  storage  was  provided.  In  six  months  it  declined  to 
150  barrels  daily.  Gas  seepages  are  common  for  10  miles  northeast 
and  southwest  of  Markham,  and  led  to  the  drilling  of  this  well.  ^  In 
spite  of  the  bad  weather  during  June,  great  excitement  prevailed 
and  many  wells  were  started  on  leases  of  other  companies.  Most 
of  them,  however,  proved  dry  or  salt.  Meanwhile  the  new  strike 
depressed  the  prices  of  crude  oil  in  Texas  before  any  of  the  new  oil 
was  marketed.  The  gas  encountered  between  600  and  700  feet  has 
frequently  proved  unmanageable  and  has  led  to  blow-outs.  At  the 
end  of  1908  the  Oil  Investors'  Journal  reported  15  wells  in  the  Mark- 
ham  field,  of  which  4  are  producers  and  11  are  dry  or  blow-outs. 

The  Humble  pool  developed  many  good  producers  and  did  more 
than  any  other  region  to  check  the  decline  in  the  State's  produc- 
tion. In  July  a  3,000-barrel  well  was  brought  in  by  the  Sun  Com- 
Dany  on  the  Bailey  &  West  tract.  In  August  the  W.  S.  Parish 
rfo.  20  and  No.  21,  on  the  Harpeaves  lease,  came  in  with  1,400  and 
1,200  barrels,  respectively.  Altogether,  during  the  year  there  were 
completed  8  wells  having  an  initial  production  of  over  1 ,000  barrels 
each,  28  of  over  500  barrek  each,  and  48  of  200  barrels  or  more  each. 
Developments  in  the  later  part  of  the  year  were  more  active  than 
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at  any  time  since  1905.  In  November  water  appeared  on  the  east 
side  of  the  pool  and  gradually  worked  its  way  over  to  the  west. 
Spindle  Top  showed  the  only  other  increase  in  Texas. 

Wild-catting  was  active  at  many  points  in  the  State.  Heavy  oil 
in  small  quantity  was  found  at  Palestine,  Anderson  County.  A 
good  showing  was  also  obtained  at  a  depth  of  1,867  feet  at  Cross 
Timbers,  7  miles  from  Houston.  At  Henrietta,  Clay  County,  the 
Clay  County  Oil  Company  drilled  Lochridge  No.  4,  which  pumped 
150  barrels  from  a  depth  of  740  feet.  The  oil  is  extremely  light. 
In  Brazoria  County  the  onl^  commercial  wells  are  located  at  Hos- 
'Jdns  Mound,  the  production  in  1908  remaining  about  the  same  as^in 
1907.  Drilling  operations  were  carried  on  in  this  county  at  West 
Columbia,  but  no  wells  were  discovered  which  would  produce  oil  in 
paying  quantities.  Developments  are  still  in  progress.  The  Piedras 
rintas  district,  Duval  County,  has  not  been  extended,  but  consider- 
able leasing  is  in  progress.  The  production  in  1908  declined  slightly 
as  compared  with  that  of  1907.  No  new  developments  have  oeen 
reported  from  the  Mission  field,  Bexar  County,  but  production  shows  a 
small  increase  in  1908  over  that  of  1907.  The  wells  of  South  Bosque, 
McLennan  County,  showed  little  change,  production  remaining  about 
the  same  in  1908  as  in  1907.  The  crude  oil  is  consumed  locally  for 
fuel  purposes. 

Production  of  crude  petroleum  in  northern  and  coastal  Texas  in  1907  and  1908,  bymonthtj 

in  barrels. 


Month. 


January... 
February. 

Maroh 

April 

iSy 

June 

July 

August 

September 
October. . . 
November, 
December. 


1907. 


Nortbem 
Texas. 


05,270 
90,527 
96,188 
86,311 
84,333 
82,207 
67,652 
66,805 
60,229 
62,050 
55,656 
65,391 


912,618 


Coastal 
Texas. 


876,816 

888,161 

1,124,648 

1,115,721 

1,005,233 

935,033 

903,816 

033,839 

873,213 

871,852 

806,750 

965,067 


11,410,078 


Total. 


072,066 

078,688 

1,220,836 

1,202,032 

1,080,566 

1,018,230 

971,368 

1,000,644 

033,442 

033,011 

051,415 

1,050,478 


12,322,606 


1906. 


Northern 
Texas. 


74,274 

76,391 
61,731 
50,656 
68,280 
60,464 
56,875 
56,403 
58,6« 
68,115 
52,313 
62.060 


723,264 


Coastal 
Texas. 


Total 


896,547 
862,080 
077,206 
842,737 
873,944 
823,040 
855,277 
841,738 
813,771 
881,792 
8n,074 
047.025 


10,483,200 


970.021 

928,450 

1,090.027 

002,  an 

0S2.174 
884,404 
912.  IS2 
000.231 
872,413 
934.907 
020.387 
l.OOO.OOS 


11,206,464 


Produ/ition  and  value  of  crude  petroleum  produced  in  northern  and  coastal  Texas,  1906- 

1908 J  in  barrels. 


Year. 


1005 
1006 
1907 
1908 


Northern  Texas. 


Quantity. 


520,282 

1,117,906 

912,618 

723,264 


Value. 


•361,604 
740,642 
721,677 
470,072 


Coastal  Texas. 


Quantity. 


27,616,007 
11,440,002 
11,410,078 
10,483,200 


Value. 


87,100,658 
6,826,036 
9,680,286 
6,221,636 


Total. 


Quantity. 


28,136,189 
12,567,807 
12,322,606 
11,206,464 


Value. 


87.662,262 
6,665,578 

10,401.863 
6,700,708 


In  the  two  following  tables  will  be  found  the  production  of  crude 
petroleum  in  Texas,  by  districts  and  months,  for  the  vears  1907  and 
1908: 


FETB0LET7M. 
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Production  of  crude  petroleum  in  Texas,  1907-8,  by  districts  and  months,  in  barrels. 


Month. 


March 
April 

June 

Joly 

Augost.... 
Ssptemfaer 
October... 
No'waber 


Spindle 
Top. 


113,288 
112,010 
174,056 
158,940 
142,065 
135,845 
134,100 
132,431 
122,676 
121,829 
153,586 
106,093 


1,600,943 


Soar  Lake. 


176,806 
103,801 
247,062 
238,600 
218,612 
184,683 
200,226 
214,056 
106,877 
165,034 
162,553 
150,548 


2,353,040 


Bstson. 


186.128 
172,806 
225,007 
160,640 
200,382 
206,216 
173,173 
181,660 
155,007 
156,730 
168,888 
168,724 


Saratoga. 


102,680 
210,018 
225,210 
210,603 
168,557 
165,060 
164,874 
154,774 
148,186 
164,004 
156,167 
158,877 


2,164,453      2,130,028 


GoTBlcana. 


27,469 
21,562 
21,455 
21,067 
18,230 
17,464 
15,282 
17,165 
14,158 
16,508 
13,488 
22,403 


226,311 


Powell. 


61,340 
50,965 
64,370 
59,601 
60,018 
58,405 
45,681 
42,006 
38,145 
37,454 
34,560 
35,303 


506,807 


Month. 


January... 
FetMuary. 

Mareh 

April 

June 

July 

Aagnst. .. 
September 
October... 
No^^ember. 


Homble. 


180 
180 
237 
326 
270 
230 
217 
230 
240 
254 
240 
203 


,138 
,307 
,217 
,013 
,547 
,581 
,812 
,483 
,805 
,865 
,610 
,163 


2,020,640 


Mata- 
gorda and 
Hoskins 
Mound. 


3,730 
427 

1,603 
048 

2,060 
770 

1,683 
100 
564 
444 
300 
610 


13,267 


Henrietta. 


6,240 
8,668 
0,002 
5,211 
5,613 
5,016 
6,077 
7,120 
7,414 
7,245 
6,877 
6,887 


83,260 


Dayton. 


15,024 

8,704 

13,408 

10,782 

7,064 

10,640 

10,658 

10,135 

7,806 

5,343 

2,033 

4,460 


Other. 


218 

318 

866 

418 

478 

1,712 

1,712 

1,712 

1,712 

2,475 

2,485 

2,411 


106,038         a  16, 010 


Total. 


072,086 

078,688 

1,220,836 

1,202,082 

1,060,566 

1,018,230 

071,368 

1,000,644 

033,442 

033,011 

061,415 

1,050,478 


12,322,096 


Includes  production  of  Mission,  Piedras  Pintas,  South  Bosque,  and  Jack  County  districts. 

10O8. 


Month. 


Jaaoary... 
Ftebrawy. 

March 

April 

"y 

June 

July 

August — 
Septembw 
October. . . 
November, 
December. 


Spindle 
Top. 


160 
145 
182 
166 
173 
141 
145 
130 
120 
126 
126 
127 


,067 
,873 
,460 
,581 
,803 
,384 
,751 
,871 
.640 
,620 
,060 
,418 


1,747,537 


Sour  Lake. 


143,362 
150,325 
163,071 
137,548 
130,205 
125,042 
125,613 
128,342 
110,726 
124.821 
110,417 
126,696 


1,505,060 


Batson.   |  Saratoga. 


147,131 
147,106 
160,143 
132,413 
144,212 
128,580 
186,066 
131,100 
116,224 
120,201 
115,553 
115,720 


1^,010 
151,283 
105,176 
153,558 
141,602 
134,027 
120,504 
126,866 
118,046 
117,286 
106,023 
113,605 


PoweU. 


42,180 
43,423 
38,681 
SuftfOo 
37,065 
36,888 
35,456 
33, 2« 
34,861 
28,840 
26,035 
27,065 


1,603,570  I    1,634,786 


421,660 


Corslcana. 


25,670 
26,170 
15,620 
15,443 
14,730 
16,604 
14,053 
16,783 
16,158 
16,766 
16,060 
16.032 


211,117 


Month. 


February 

Mareh 

April 

May V 

Jane 

July 

August 

September , 

October , 

NoTsmber 


Dayton. 


2,564 
3,208 
3,553 
3,262 
2.625 
2,117 
2,823 
5,374 
2,060 
4,242 
3,711 
3,352 


30.901 


Humble.     Henrietta. 


287,773 
251,885 
272,043 
248,531 
280,847 
288.546 
312,065 
304,367 
311,420 
375,057 
894,765 
450,313 


6,103 
6,377 
7,018 
6,803 
6,023 
6,470 
6,154 
8,140 
7,311 
7,188 
8,077 
0,300 


Ooose  Creek 

and  Matap 

gorda  County. 


Other.a 


140 

140 

140 

140 

140 

1,934 

10,525 

14,305 

23,307 

12.065 

7,035 

7,760 


2,022 

2,550 

2,122 

1,116 

022 

022 

2,222 

825 

822 

822 

2,822 

2.634 


3,778,521 


85,063 


77,640 


20,710 


Total. 


070,021 
028,460 

1,030,027 
002,303 
032.174 
884,404 
012, 152 
000,231 
872,413 
034,007 
020,387 

1,000,005 


11,206,464 


•Indudes  Hoaklns  Mound,  South  Bosque,  Mission,  Piedras  Pintas.  and  miscellaneous  counties. 
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The  production  of  petroleum  in  Texas  from  1896  to  1908,  inclusive, 
has  been  as  follows: 

ProdvcHon  of  crude  petroleum  in  Texas,  189&-1908f  by  districts,  in  harreU. 


Year. 

Corsl- 
cana. 

PoweU. 

Spindle 
Top. 

SonrLake. 

Saratoga. 

Batson. 

1806 

1,460 
65,076 
544,620 
668,483 
820,560 
763,424 
571,060 
401,817 
874,318 
311,554 
332,622 
226,311 
211,117 

1807 

1808 

1800 

1000 

6,470 
37,121 
46,812 
100,143 
120,320 
132,866 
673,221 
606,807 
431,680 

1901 

3,603,113 
17,420,040 
8,600,006 
3,433,842 
1,682,780 
1,077,402 
1,000,043 
1,747,637 

1902 

44 
8,84£ 
6,442,387 
3,362,153 
2,156,010 
2,363,040 
1,605,000 

,*«» 

.160 

730,230 
3,126,028 
2,182,057 
2,130,028 
1,684,786 

1903 

4,518 

1904 

10,004,737 

1905 

3.774.841 

1906 

2,289,507 

1907 

2,164,453 

1908 

1,803,570 

Year. 

Dayton. 

Mata- 

Kunla 
County. 

Henrietta. 

Humble. 

Other. 

TotaL 

1806 

1.4S0 

1897 

65,975 
546.030 

1896 

1,450 
530 

1890 

680.013 

1900 

890,039 
4,303,658 
18,083,658 
17,066,572 
22,241,413 
28,136.189 
12,567.807 
12,322,696 
11,306,464 

1901 

1002 

1903 

30 

300 

300 

78,021 

27,713 

35,710 

1904 

161,036 

46,471 

3,600 

1,673 

62,640 

65,456 
76,502 
111,072 
83,260 
85,063 

1906 

60,204 

02,850 

106,038 

30,001 

15,604,310 
3,8n,445 
2,020,640 
3,778,621 

1906 

1907 

1908 

The  following  table  gives  a  statement  of  the  production  and  value 
of  crude  petroleum  at  wells  in  Texas  in  1907  and  1908,  by  districts: 

Production  and  value  of  petroleum  in  Texas  in  1907  and  1908,  by  districts,  in  barrelt. 


District. 


1007. 


Quantity. 


Spindle  Top 
Sour  Lake*. . 

Saratoga 

Corsicana... 

PoweU 

Batson 

Humble 

Dayton 

Henrietta... 
Matagorda. . 
Other 


1,000,043 

2,353,040 

2,130,028 

226,311 

606,807 

2,164,463 

2,020,640 

108,0» 

83,260 

•  13,267 

16,010 


12.322,606 


Value. 


$1,621,304 

1,944,943 

1,743,013 

228,845 

407,186 

1,013,875 

2,456,802 

80,560 

78,046 

10,811 

16,180 


10,401,863 


Price 


Ticeper 
barm. 


8a  806 

.826 

.818 

1.011 

.682 

.004 


.746 

.048 

.815 

1.011 


•  9v4 


1008. 


Quantity. 


Value. 


Prtoe 


1,747,637 

1,605,060 

1,634,786 

211,117 

431,660 

1,603,570 

3,778,521 

30,001 

86,063 

*n.640 

20,710 


11,206,464 


$1,090,403 

082,760 

060,167 

163,480 

274,536 

886,066 

2,260,341 

10,818 

46,047 

33,267 

15,006 


6,700.708 


Tloeper 
bairaL 


I0L5B9 
.616 
.605 
.727 
.651 
.586 
.60 
.407 
.546 


.725 


•  Includes  the  production  of  HoaUns  Mound. 


*IncladeB  the  prodoctioii  of  Qooee  Cnmk^ 
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Prices  of  Oorsicana  and  PoweU  oil, — ^The  following  tables  show  the 
prices  of  Corsicana  and  Powell  oil  from  1906  to  1908,  inclusive: 

FhuituaHons  in  prices  of  Corsicana  light  and  Powell  heavy  oUy  1906-1908,  per  barrel. 


Corsicana. 


1906. 

AprU25 laOl 

July28 89 

September  12 1.00 


1907. 

January  1 

February  11 

December  1 


1.00 
1.02 
1.00 


1906. 

January  1 tl.  00 

February  1 96 

Marchl 95 

MarchlO 90 

Marchao 85 

AprU24 82 

AprU28 80 

liayie 77 

June  4 76 

June  10 72 

June  13 70 


PoweU. 


1906. 

AprU25 ta52 

JuJy28 50 

September  12 55 

October29 60 

1907. 

January  1 65 

January  26 70 


1906. 

Janaaryl 90.70 

MarehlO 67 

llarcfaao 66 

Apnl24 62 

April  28 60 

Mayl6 57 

June4 55 

June  10 50 

June  13 45 

OctoberH 48 


WELL  RECORD  IN   COASTAL  TEXAS. 


The  following  tables  give  the  well  records  in  coastal  Texas  from 
1906  to  1908,  inclusive: 

Number  of  wells  completed  in  coastal  Texas,  1906-1908,  by  districts. 


District. 

Completed. 

Dry. 

ProductlTC. 

1906. 

1907. 

1906. 

1906. 

1907. 

1906. 

1906. 

1 

1907. '  1906. 

j 

Humble 

345 

68 

260 
122 

281 

108 

63 

81 

44 

8 

10 

5 

123 

29 

4 

20 

9 

8 

a99 
21 
32 

C36 

12 

7 

26 

10 

'9 

4 
6 
5 
3 

222 
30 
76 
54 
65 
4 

170        ^ot 

Spindletop 

101 
174 
120 

83 

Batson 

80  :    TOR 

4) 

Sour  Lake 

74 

64 

7 

156 
96 
18 

72 

Saratoga 

66 

jn 

Dayton 

11            • 

Markham 

S 
2 

Ooose  Creek 

1  -  -   -  - 

!_■ 

Matagorda 

6 

3 

4 
7 

5 

1 

West  Columbia 

}  • 

8 

6 

1 

1          ^ 

Hoskins  Mound 

Piedras  Pintas 

5 

3 

'          2 

4  ; 

MLssion 

5 

4 

2 

3,          S 

644      880      603 

193      219 

151 

451 

670 

4t2 

a  10  gas  wells. 


b  7  gas  wells. 


el  gas  well. 


'1  gas  wen. 


Number  of  wells  completed  in  coastal  Texas^  1906-1908,  by  months. 


1906. 
1907. 
1908. 


Year. 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

Dec 

38 

30 

35 

65 

90 

115 

74 

49 

42 

32 

33 

31 

68 

63 

97 

85 

52 

74 

69 

73 

81 

86         77 

44 

46 

60 

64 

49 

55 

44 

32 

31 

46 

49 

48 

57 

ToCaL 


6M 


Number  of  dry  holes  drilled  in  coastal  Texas,  1906-1908,  by  months. 


Year. 


1906. 
1907. 
1908. 


Jan. 
14 

Feb. 
12 

Mar. 

.\pr. 

May. 

27 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

12 

26 

40 

IS 

16 

13 

4 

3 

18 

13 

17 

5 

8 

24 

15 

20 

19 

38 

23  i 

10 

16 

16 

8 

10 

23 

12 

10 

12 

6 

7 

Dec.i  ToCaL 


6 

7 

13 


Si7 

la 
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Total  and  average  initial  daily  production  of  new  wells  in  coastal  Texas,  190&-1908,  by 

districts,  in  barrels. 


District. 


Umnble... 
Splndtetop. 


8<iur  Lake.. 

Saratoga 

Daytoo 

Markham... 
GkMSe  Creek. 


Total   initial   produc- 
tion. 


1906. 


5,560 
2,275 
3,935 
5,570 
5,565 
200 


023,105 


1907. 


30,643 
10,452 
18,004 
12,481 
11,487 
730 


83,797 


1908. 


46,260 
9,385 
2,806 
7,376 
5,135 
90 
2,700 
500 


74,252 


Average    Initial    pro- 
duction per  well. 


1906. 


79.4 

94.8 

87.4 

192.1 

154.6 

100.0 


1907. 


180.2 
103.5 
103.5 
104.0 
133.5 
66.3 


112.1 


126.6 


1908. 


230.1 
114.4 

65.2 
102.4 
128.4 

45.0 
540.0 
250.0 


166.1 


a  Six  months. 

Total  initial  daily  prodiuUion  of  new  wells  in  coastal  Texas,  1906-1908,  by  months,  in 

barrels. 


1906. 
1907. 
1906. 


Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

5,915 
4,585 
5,835 

2,950 
4,060 
5,485 

2,530 
5,665 
6,865 

4,020 
4,289 
6,117 

3,180 
8,530 
9,020 

4,510 
3,900 
7,545 

5,025 
6,200 

10,525 
6,040 

14,630 
6,045 

13,845 
5,100 

5,235 
4,565 

3,599 
5,435 

Total. 


23,105 
83,797 
74,252 


Well  record  in  Corsicana  and  Powell  districts, — The  following  tables 
show  the  well  records  in  the  Corsicana  and  Powell  districts : 

Wells  completed  and  abandoned  in  Corsicana  and  Powell  oil  districts  in  1908,  by  months. 


Corsicana. 

Powell. 

Month. 

oil. 

Gas. 

Dry. 

TO*--- .  toS: 

OU. 

Oas. 

Dry. 

Total. 

Aban- 
doned. 

Jannaiy 

1 

1 

1 
2 
4 
6 
2 
5 
3 
4 
2 

February 

2 

2    

2 

\ 
2 

1 
2 

^:-.:-..:::::::::: 

1 

1 
1 

1 

2    

1    

1    

1 

^■' 

JqnA 

2 

3 

1 
1 
1 
3 

Jxily 

2| 

?l:::::::: 

4    

Ancost 

1 

September 

' 

October 

1 

7  i 

NoYBmb^T  . 

5 
4 

s! 

Deoember. , t 

1 

5    

5 

1 

6              8 

1 

82   

14 

46              13 

13250— M  B 1908,  FT  2- 


-26 
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Well  record  in  the  Cor$ioana  and  Powell  oil  dittriets,  1898-1908. 


Wens. 

Rigs. 

Year. 

Com- 
pleted. 

Pro- 
dao- 
ing. 

Dry. 

Oas. 

Aban- 
doned. 

DrillfalK. 

Total. 

Moothly 
BTenge. 

Total. 

lionthly 
average. 

1886 

374 

288 

373 

68 

28 

100 

74 

68 

330 

129 

52 

342 

109 

»261 

e47 

<il2 

70 

46 

48 

217 

71 

37 

a28 

a90 

a98 

16 

13 

23 

25 

18 

100 

52 

15 

4 

9 
14 
5 
3 
7 
3 
2 
13 
6 

7 

79 
112 
27 
45 
51 
31 
41 
79 
24 
21 

154 
154 
157 
51 
23 
65 
23 
25 

13 
13 
13 
4 
2 
5 
2 
2 

136 
96 
80 
47 
46 
35 
17 
23 

11 

1880 

1900 

1901 

1902 

1903 

1904 

1905 

1906 

1907 

i 

1908 

a  Includes  2  artesian  wells. 

t>  Includes  56  wells  in  heavy  oil  district. 


e  Includes  10  wells  in  heavy  oil  district. 
d  Includes  2  wells  in  heavy  oil  district. 


WeU  record  in  Henrietta  district. — The  following  table  shows  the  well 
record  in  the  Henrietta  district  in  1907  and  1908: 

Well  record  in  Henrietta  oil  district  in  1907  and  1908,  by  month$. 


1907. 

1908. 

Month. 

Wells. 

Wells. 

Com- 
pleted. 

Produc- 
ing oil. 

Oas. 

Dry. 

Aban-     Com- 
doned.  |  pleted. 

i 

Produc- 
ing oil. 

Gas. 

Dry. 

Aban- 
doned. 

January 

1 
4 
2 
3 
2 

1 
3 
2 

2 

3 
2 
2 

FebniMy ..... 

1        

March. .' 

1 
0 
3 
6 
4 
2 
4 
2 
0 
5 

1 

. 

April 

1 



iSy 

2 
4 
2 
2 
2 
0 
0 
4 

0 
0 
0 
0 
0 
1 
0 
0 

1 
2 
2 
0 
2 
1 
0 
1 

0 

1 

June 

0             1 

July 

0 
3 
0 
0 

2 
2 
3 
3 



i' 

1 
1 
1 

August 

September 

October 

November 

0             2 
0             3 

"HeMmiber. .... 

........ 

» 

"  1 

27 

17 

1 

9 

3  1         28 

1 
1 

20 

2 

I 

6 

7 

Flurtwation  in  prices  of  Henrietta  crude  oil  in  1907  and  1908^  per  barrel. 


1907. 


Januarv  1 . . 
December  1 . 


10.95 
.93 


1906. 


January  1 fan 

February  1 90 

March  1 S5 

March  16 » 

March  30 T5 

April24 70 

June  4 C5 

June  10 60 

June  13 45 

October  14 • 
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SHIPMENTS. 


In  the  foUowiBg  table  is  given  the  shipment  of  crude  petroleum  by 
railroad  in  tank  cars  from  the  different  stations  of  Texas  during  the 
year  1908: 

Qiiontity  of  crude  petroleum  shipped  by  railroad  in  tank  cars  from  the  oilfields  of  Texas, 
at  the  stations  namea,  by  months ,  during  the  year  1908 ,  in  barrels. 


Month. 


January. . 
February. 
March.... 

April 

lUy 

June 

July 

August. . . 
September 
October... 
November 


Spirdle- 

top, 

Beaumont, 

Gladys. 


1,237 
2,220 
21,269 
28,305 
6,698 
7,248 
7,334 
6,603 
6,879 
6,254 
4,765 
1,285 


98,097 


Sour  Lake. 


Humble, 

Trice, 
Houston. 


106,142 

24,003 

42,034 

61,084 

38,508 

38,337 

251,448 

182,911 

120,015 

106,248 

150,351 

100,814 


217,609 
216,629 
155,883 
166.884 
152,712 
190,542 
207,065 
246,857 
249,225 
306,222 
306,059 
422,327 


1,223,895  I    2,838,014 


Saratoga. 


170,594 

133,683 

124,419 

93,017 

100,279 

45,890 

57,180 

124, 180 

98,060 

56,127 

51,557 

60,623 


1,124,609 


Danbury, 

Duval, 
Markham, 
Corsicana. 


Total. 


3,294 

4,624 

17,156 

17,587 

14,248 

524 

7,932 
10,593 
16,814 

8,681 
10, 110 
14,804 


126,367 


500,876 
381,159 
360,761 
364,877 
312,445 
282,541 
530,050 
571,144 
491,993 
483,532 
522,842 
606,853 


5,410,982 


Note.— These  are  the  otBcial  figures  furnished  by  the  railroads  which  shipped  the  crude  petroleum. 
Calculations  were  made  in  reduction  of  pounds  to  barrels  on  the  basis  of  310.8  pounds  to  a  barrel. 

EXPORTS. 

The  following  tables,  furnished  by  the  Bureau  of  Statistics,  Depart- 
ment of  Commerce  and  Labor,  give  the  exports  of  crude  petroleum 
and  its  products  from  Texas,  by  months  and  kinds  and  by  customs 
districts: 

Exports  to  foreign  countries  of  crude  and  refined  petroleum  from  all  ports  of  Texas  in  cal- 
endar year  1908,  by  months,  in  galUms. 


Crude. 


Naphtha. 


Illuminating. 


Month. 


Quantity.  ,    Value.      Quantity. 


January 2,600,760 

Febmary i  1,241,631 

March ,  2,169,731 

April 161,376 

M*y 1  2,490,228 

June I  43,146 

July 3,114,868 

August 1  2,518,083 

September 673,234 

October 2,723,261 

November 2,438,196 

, I  3,905,837 

I  24,089,351 


$78,804 
35,441 
64,574 
16,607 
79,534 
953 
91,964 
70,112 
14,469 
62,257 
56,814 

119,389 


690,918 


1,201 
3,060 
6,537 
6,733 
5,006 
3,054 
1,030 
1,955 
1,409,306 
1,470 
14,865 
3,301 


1,518,440 


Value.      Quantity. 


$161 
354 
949 
996 
692 
490 
113 
218 
103,049 
191 
1,698 
491 


109,402 


1,733,026 
1,651, &26 
6,003,607 
3,834,846 

1,  fid,  Vvv 

5,390,756 
1,971,677 
5,942,024 
7,924,458 
8,563,813 
4,324,063 
4,235,031 


53,290,846 


Value. 


$88,833 
77,050. 
275,993 
190,675 
87,806 
254,804 
104, 170 
270,301 
358,944 
385,066 
195,510 
191,483 


2,480,637 
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Exports  to  foreign  countries  of  crude  and  refined  petroleum  from  all  ports  of  Texas  in  oal- 

endar  year  1908,  by  numths,  in  gallons — Gontmued. 


Month. 


Reslduuin. 


Quantity. 


January 39, 163 

February 2,602,940 

Mareh 1,967,544 

AprU 160,850 

May 3,216,318 

June 744,753 

July 6,605,914 

August 3,640,628 

September I  5, 826, 652 

October !  3,542,738 

November 19,680 

December 32, 130 


Value. 


28,389,310 


82,332 

91,828 

60,585 

9,522 

112,590 

26,345 

228,238 

127,196 

203,932 

124,100 

1,132 

2,295 


Lubricating  and 
parafDn. 


Quantity. 


23,033 
39,602 
20,083 
38,197 
83,155 
53,487 
84,258 
81,370 
41,315 
1,033,413 
24,667 
35,661 


999,095  I    1,458,191 


Vahw. 


94,246 

7,153 

4,772 

6,213 

7,924 

8,121 

7,807 

18,002 

11,196 

73,872 

4,829 

6,610 


TotaL 


Quantity. 


4,406,183 

5,538,779 

10,157,452 

4,202,002 

7,460,706 

6,236,006 

11,727,747 

12,184,060 

15,934,967 

15,864,096 

6,821,491 

8,211,960 


ValOB. 


9174.176 
211,825 
415,873 
2M,0U 
288,548 
280,713 
432,282 
485,829 
601.582 
645,486 
259,963 
820,268 


160,747  ,108,746,138    4,440,7W 


Exports  of  crude  and  refined  petroleum  from  Texas,  by  customs  districts,  in  calendar  year 

1908,  in  gallons. 


Kind. 

Corpus  Christl. 

Brazos  de  San- 
tiago. 

Galveston. 

Sabine. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Vfthie. 

Quantity. 

Vah». 

Crude,  Including  all  nat- 
ural oils 

33,200 

7,579 
40,189 

59,151 
23,506 

9942 

1,397 
5,326 

17,022 
1,247 

51,035 

250 
50,106 

217,939 

92,317 

37 
5,375 

46,528 

23.748.964      mmLva 

Refined: 

Naphthas 

60 
12,124 

84 

912 
1,722 

34 

1,472,970 
52,968,531 

1,038,261 
28.359.769 

103.646 

IIIUTTilnatinfr ...    ... 

2,484,379 

73,006 
997.582 

Lubricating  and 

heavy  paraffin 

Residuum,  etc 

172,625 

25,934 

12,268 

1,768 

319,330 

54,257   107,606,485 

4,287,4S0 

XInd. 

Paso  del  Norte. 

Saluria. 

Total. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Vahie. 

Crude,  including  all  nat- 
ural oils 

52,123 
33,919 

92,236 

3,604 
8,155 

15,984 
296 

204,039 

3,662 
109,652 

37,858 

96,520 

616 
25,680 

8,179 

24,069,351 

1,518,440 
53,290,845 

1,458,191 
28,389,310 

9690. 9U 

Refined: 

Naphthas 

109  402 

Illuminating 

Lubricating    and 

heavy  paraffin 

Residuum,  etc 

81,244 

104,898 
6,035 

2,480,637 

160.747 
900,095 

278,219 

30,365 

a'i5,211 

40,995 

108,746,138 

4,440,799 

LOUISIANA. 

Caddo. — The  limits  of  the  Caddo  field  have  not  been  defined. 
Work  in  1908  was  greatly  hampered  by  high  water  in  May  and  June 
from  the  floods  which  were  general  in  the  XCd-Continent  field.  The 
developments  of  1907  extended  from  south  of  Mooringsport,  which 
is  21  miles  north  of  Shreveport  on  the  Kansas  City  Southern  Rail- 
way, to  Oil  City,  a  few  miles  to  the  north.  In  June,  1908,  the 
district  was  extended  to  Lewis,  about  4  miles  north  of  Oil  City,  by 
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the  bringing  in  of  a  large  gas  well  whose  yield  was  reckoned  at 
15,000,000  feet  per  day.  In  October  a  gas  well  was  drilled  in  near 
Dme,  which  inaicates  an  important  extension  to  the  southeast.  At 
Viyian,  10  miles  northwest  irom  Oil  City,  eas  also  has  bec^  found. 
With  the  extensions,  Caddo  takes  first  ra^  both  in  {)roduction  of 
natural  gas  and  in  criminal  waste  of  this  fuel.  Meanwmle,  the  year's 
work^  has  developed  an  increasing  supply  of  oil.  Both  oil  and  gas 
in  this  field  are  practically  free  from  sulphur. 

On  December  17  the  rank  of  the  field  as  oil  territory  was  increased 
ereatly  by  the  drilling  in  of  a  well  near  the  old  Hostetter  well  at 
Moorin^port.  The  capacity  was  kept  secret,  but  the  property  pur- 
chases in  the  neighborhood  are  very  significant  and  have  sufficed  to 
produce  a  boom  in  which  land  values  have  increased  from  $50  to  as 
much  as  $1,000  an  acre. 

On  December  15, 1908,  the  Secretary  of  the  Interior  withdrew  from 
entry,  by  the  President's  order,  all  the  public  lands  in  the  neighbor- 
hood of  the  Caddo  field,  embracing  about  6,500  acres.  This  action 
was  taken  pendin|z  a  careful  geologic  investigation  by  the  United 
States  Geological  Survey,  made  in  cooperation  with  the  State,  with 
a  view  to  preventing  a  waste  of  natural  gas  that  has  been  estimated 
at  75  million  cubic  feet  a  day,  or  more  than  one-twentieth  of  the 
amount  consumed  in  the  entire  United  States.  An  investigation  of 
the  oil  field  in  cooperation  with  the  geological  survey  of  Louisiana  is 
now  in  progress,  and  additional  information  concerning  it  will  be 
available  in  the  spring  of  1910. 

In  southern  Louisiana  the  production  was  maintained  by  steady 
developments  at  both  Welsh  and  Jennings.  A  gusher  known  as 
Lake  Ino.  9  came  in  on  July  4  at  Anse  la  Butte.  It  showed  about 
4,000  barrels  per  day,  but  soon  declined  in  the  usual  way  and  gave 
considerable  salt  water. 

PRODUCTION. 

In  the  following  table  will  be  found  the  quantity  of  crude  petroleum 
produced  in  Louisiana  in  1908,  by  months: 

ProdueUon  of  petroleum  in  Louisiana  in  1908 ^  by  districU  and  monthsy  in  barrels. 


Month. 


April 

Jvne 

July 

August... 
Otpttjobte 
October... 
Novmilwr. 


Jennings. 

Anse  la 
Butte. 

Caddo. 

Welsh. 

606,338 

10,728 

12,247 

3,672 

448,494 

11,600 

15,860 

2,792 

633,083 

12,133 

32,446 

3,004 

671,417 

21,804 

31,065 

2,872 

613,187 

12,069 

20,970 

2,428 

580,726 

0,128 

6,434 

2,868 

506,054 

7,035 

16,664 

3,127 

617,333 

18,385 

48,467 

3,049 

461,575 

46,210 

47,  n4 

2,131 

409,980 

*'Sfi 

120,381 

1,957 

405,132 

19,070 

76,475 

1,877 

364,656 

7,496 

72,164 

1,878 

6,118,875 

184,763 

499,937 

31,555 

Total. 


632,885 
478,636 
580,666 
627,248 
648,644 
609,156 
623,780 
587,234 
557,600 
540,534 
502,463 
446,194 

6,835,130 
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Production  and  value  of  petroleum  in  Louisiana  in  1907  and  1908,  by  dutricts,  in  harreh. 


1907. 

1908. 

District.  . 

Quantity. 

Value. 

Price  per 
barrel. 

Quantity. 

Value. 

Price  per 
barrel. 

Jennfngif 

4,842,520 
60,385 
47,316 
50,000 

$3,938,641 
60,402 
35,127 
38,863 

ia813 
.835 
.742 
.777 

6,118,875 

184,763 

31,555 

499,937 

13,782,601 

110,858 

23,666 

214,048 

t0.61S 

Anse  la  Butte 

.W 

Welsh 

.75 

Caddo 

.428 

5,000,221 

4,063,033 

.8125 

6,835,130 

4,131,173  J          .604 

Production  of  petroleum  in  Louisian^i,  1902-1908,  by  districts,  in  barrels. 


Year. 

Jennings. 

Welsh. 

Aa<wla 
Butte. 

Caddo. 

Total 

1902 

548,617 

892,609 

2,923,066 

548,617 

1903 ." 

25,162 
35,892 
10,000 
23,996 
47,316 
31,555 

917.771 

1904 

2,958,958 

1905 

8,891,416 
9,025,174 
4,842,520 
6,118,875 

9,000 

25,000 

60,385 

184,763 

8,910,416 

1906 

3,368 

60,000 

499,937 

9,  on.  538 

1907 

1908 

5,000,221 
6.835,130 

PRICES. 


In  the  following  table  are  given  the  prices  paid  for  crude  petro- 
leum at  wells  in  Louisiana  in  tne  years  1904  to  1908,  inclusive: 

Average  monthly  price  of  crude  petroleum  per  barrel  at  wells  in  Oie  Jennings  and  Caddo 

oil  districts,  1904-1908. 


Month. 

Jennin^. 

1904. 

1905. 

1906. 

1907. 

1908. 

Janiwy .......  ...... 

90.30 

.30 

.40 

90.40-    .50 

.4^    .50 

.50-    .52 

.45-    .57 

.4Xy~    .50 

.30-    .44 

.30-    .46 

.2^    .35 

.18-    .33 

S0.16-S0.20 
.1^    .20 
.15-    .22 
.12-    .22 
.12-    .22 
.12-    .20 
.1^    .20 
.16-    .20 
.18-    .20 
.18-    .23 
.20-    .25 
.20-    .27 

SO.  233940. 25 
.2414-    .26 
.25    -    .2761 
.2565-    .31 
.30    -    .33 
.3404-    .35 
.3467-    .38 
.3525-    .43 
.3611-    .48 
.4026-    .56 
.448-    .60 
.615-    .65 

90.02    -SO.  67 
.66    -    .75 
.60    -    .80 
.72    -    .85 
.75    -    .92i 
.76    -    .97 
.78    -1.06 
.83    -  1.08 
.86    -    .04| 
.79    -    .8713 
.74    -    .9214 
.6561-    .80 

S0.0985-fOL75 

February 

.66    -    .725 

Maich 

.67    -    .7919 

April 

.55    -    .725 

May 

.52    -    .725 

J^tlft ....a.. 

.45    -    .725 

July 

.43    -    .Tifi 

August 

.45    -    .5641 

September 

.45    -    .57 

October 

.55    -    .570 

November 

.55    -    .604 

Deoembfir. . .  ^ 

.55    -    .698 

Average 

.3589 

.1788 

.3906 

.813 

.61S 

Moi 

Qth. 

Caddo. 

1907. 

1908. 

January 

90.63-90.66 
.66-    .69 
.69-    .72 
.73-    .75 

.75 
.76-    .78 
.78-    .83 
.83-    .85 

.85 
.79-    .85 
.74-    .79 

.74 

10.725 

Febnuury 

>            _  _          ______ 

,m 

Mai€h []]]]].['.['.['.'.][".[]'.[[]'.'.'.]['.[['.] 

.TO 

April 

.675 

May 

.6K 

JUTIA ........,..,.-- ,  .                           ,  _ 

.6K 

July 

SaSS-    .465 

Aug\Mt.  - . ,   -..,..,,,- .     , 

.30  -    .35 

Scpternber. ....                 ....                   ...... 

.315-    .35 

October 

.31  -    .40 

November^ . . . .                         

.37  -    .40 

Deoernb^r .                                      

.37  -    .40 

Average 

.777 

.428 

_ 

-  —  _ 

_—  — . 
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WELL  BEGORD. 


In  the  following  tables  are  ^Ten  the  well  records  for  Louisiana  for 
the  years  1906  to  1908,  inclusiTe: 

Number  of  wells  completad  in  Louisiana,  1906-1908,  by  districts. 


District. 

Completed. 

Dry. 

Prodoctlye. 

1906. 

1907. 

1906. 

1906. 

1907. 

1906. 

1906. 

1907. 

1906. 

taminei 

C^do 

71 
2 

10 
2 

76 
23 

4 
1 

142 
58 
16 

23 

1 
5 

23 

al5 

2 

38 

»15 

9 

48 
1 
5 
2 

53 
8 
2 

1 

104 
43 

Am»laBntt«. .     . 

7 

w«bb.. 



85 

104 

216        29 

40 

62 

66 

64 

164 

■11  gas  wells. 


&6  gas  wells. 


Number  of  wells  completed  in  Louisiana,  1906-1908,  by  months. 


Year. 

Jul 

Feb. 

Mar 

Apr. 

May. 

Jime. 

July. 

Aug. 

Sept 

Oct 

Nov. 

Dea 

Total. 

1906 

3 
10 
11 

1 

3 

26 

3 
9 

18 

6 

6 

25 

4 

3 
24 

16 
11 
13 

8 
6 
9 

5 

7 

23 

8 
11 
18 

9 
15 
20 

5 
10 
14 

4 
13 
16 

72 

1907 

104 

1908 

216 

Number  of  dry  holes  drilled  in  Louisiana,  1906-1908,  by  months. 


Yew. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct 

Nov. 

Dec 

Total. 

1906 

2 
5 

4 

3 
4 
4 

4 

1 
8 

6 
4 
8 

3 

"*'i' 

...... 

9 

2 
2 
3 

6 

1 
1 
6 

2 
6 
3 

23 

1907 

3 
10 

6 
5 

40 

1908 

62 

Total  and  average  initial  daily  production  of  new  wells  in  Louisiana,  1906-1908,  by 

districts,  in  barrels. 


District 

Total  initial  production. 

Average  initial  production 
per  well. 

1906. 

1907. 

1906. 

190^ 

1907. 

1906. 

J^nniiigs 

12,550 

43,270 

.     975 

3,040 

75 

84,620 

14,356 

5,200 

261.5 

S1&4 
121.9 
1,580 
75 

813.6 

Caddo 

333.8 

AiMft  la  Bntte 

742.8 

w«bh 

50 

2&0 

12,600 

47,360 

104,176 

2ffl.O 

740 

67&4 

Total  initial  daily  production  of  new  wells  in  Louisiana,  1906-1908,  by  months,  in  barrels. 


Year. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept 

Oct. 

Nov. 

Dec. 

Total. 

1906.... 

50 
1,505 
3,300 

*8;346' 
3,770 

2,-50 
11,175 
10,400 

7,750 
2,580 
8,196 

1,900 
9,450 
1,990 

750 
7,350 
5,565 

12.600 

1907.... 
1906.... 

1,400 
2,010 

ii'm 

840 
19,380 

300 
1^256 

150 
21,046 

4,270 
2,165 

47,300 
104,176 
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The  following  table  gives  a  statement  of  shipments  of  crude  petro- 
leum from  stations  on  the  line  of  the  Louisiana  Western  Railroad 
Company  and  of  the  Kansas  City  Southern  Railway  in  Louisiana 
during  tne  year  1908,  by  months: 

Rail  shipTnents  of  crude  petroleum  from  stations  on  the  lines  of  the  Louisiana  Western 
Railroad  and  Kansas  City  Southern  Railway  in  Louisiana  in  1908, 


lionth. 


January... 
February. 

ICarch 

April 

May 

June 

July 

August 

September 
October. .. 
November 
December. 


Jennings. 

Mermen- 
tau. 

Egan. 

Lake 
Charles. 

Caddo. 

166,821 

173,791 

112,766 

71,334 

118,089 

100,206 

52,945 

51,563 

1        62,734 

1        55,606 

63,158 

83,692 

2,114 
829 
769 

2,688 
10,536 

9,453 

8,809 
24,476 
22,244 
14,705 
21,425 
17,485 

23,386 
46,612 
16,708 
36,467 
23,392 
17,369 
17,872 
64,943 
65,142 
84,349 
55,414 
35,292 

105,825 

99,976 
142,321 
110,114 

51,912 
131,633 
119,604 
104,509 

45,963 
4,796 

12,100 
2,942 

4,610 

360 
25,378 
19,796 
6,335 
14,270 
22,753 
79,374 
74,831 
78,416 
109,407 

1  1,052,706 

135,533 

475,941 

931,715 

435,539 

2,095 ; 

1,712 
774 
1,702  ' 
1,160  I 

1,548 ; 

1.238  I 

4,225  I 
11,955  I 

6,035  ! 
12,785  I 

6,426 


904.851 
321,920 
273,708 
247,683 
224,885 
1266,844 
214,738 
262,460 
287.432 
240.322 
233.298 
205,244 


51,655  03,083,388 


o  Includes  a  small  shipment  from  Welsh. 

Note.— These  are  the  official  figures,  calculations  being  made  on  the  basis  of  310.8  pounds  of  crude  petro- 
leum to  a  barrel  of  42  gallons. 

CALIFORNIA. 

The  important  features  connected  with  the  oil  business  in  Cali- 
fomia  in  1908  were  increased  production,  consumption,  prices,  and 
shipments;  decreased  stocks;  and  extension  of  fielas. 

The  value  of  California's  oil  production  in  1908  exceeded  that  of 
any  other  mineral  product,  and  the  State  was  second  in  rank  in 
quantity  and  first  in  rank  in  value  among  the  oil-producing  States. 
The  total  production  in  1908  was  44,864,737  barrels,  or  12.85  per 
cent  more  than  in  1907.  Every  district  but  one  shared  in  tnis 
increase,  the  Kern  River  field  leading  in  point  of  production.  This 
condition  was  brought  about  by  the  increasing  demand  and  con- 
sequent higher  prices  for  oil,  which  stimulated  drilling,  particularly 
in  the  Coalinga  and  Kern  County  districts.  Much  development  work 
was  carried  on  in  Coalinga  and  the  field  was  extended.  In  Kern  County 
many  new  wells  were  brought  in,  and  many  old  wells  which  had 
not  been  pumped  for  several  years  were  cleaned  out  and  operated. 

The  completion  of  the  pipe  line  in  1907  and  the  building  of  the 
railroad  to  Midway,  together  with  the  construction  of  the  new  rifled 
pipe  line  of  the  Associated  Oil  Company  from  Kern  River  to  tide- 
water in  1908,  did  very  much  to  encourage  driUing  and  to  increase 
Sroduction.  The  year  1908  was  one  of  greater  activity  in  the  Santa 
[aria  field  than  ever  before,  but  the  output  of  this  field,  which  in 
1907  gave  promise  of  being  enormous  in  1908,  was  considerably 
lowered  by  the  presence  of  water.  Much  of  this  difficulty  has  been 
overcome  by  the  application  of  compressed  air.  Some  of  the  wells 
in  the  Santa  Maria  field  have  an  extraordinary  yield,  and  the  field 
leads  all  others  in  the  State  in  rate  of  production  per  well.  More 
crude  oil  was  shipped  from  the  fields  of  southern  Cfuifomia  in  1908 
than  ever  before.  The  greater  part  of  the  oil  exported  from  Cali- 
fomia  comes  from  the  Santa  Maria  field,  its  situation  giving  it  com- 
mand of  the  coast  trade  from  Alaska  to  Chile  and  or  foreign  ti^e 
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with  Japan  and  Hawaii.  There  are  shipped  from  this  field  about 
25,000  barrels  of  oil  per  month  for  fuel  on  the  Panama  Canal,  and 
before  the  expiration  of  19Q9  shipments  to  the  Isthmus  may  reach 
a  total  of  50,000  barrels  per  montn. 

No  new  oil  fields  of  importance  were  discovered  in  California  in 
1908,  although  petroleum  was  discovered  in  several  places,  one  being 
near  Mono  Lake,  in  Mono  County. 

PRODUCTION. 

In  the  following  table  will  be  found  the  production  and  value  of 
crude  petroleum  in  California  for  the  years  1907  and  1908,  by  counties: 

Production  and  value  of  crude  petroleum  in  California  in  1907  and  1908 ^  by  counties  and 

districts. 


County  and  district. 


Los  Angeles  City 

Ssit  Lake-Sherman 

WhJttier,  Newhall,  Puente 

Total,  Los  Angeles  County 

Kern  River 

Midway 

McKlttrick 

Sunset 

Total,  Kera  County 

Santa  liaria  and  Lompoc 

Sonunerland 

Total,  Santa  Barbara  County . . 

Coalinga,  Fxesno  County 

Follerton,    Brea    Canyon,     Orange 

County 

Santa  Paula,  Ventura  County 

Ssn  Mateo  County 

Ssnta  Clara  County 

San  Luis  Obi^M  County 

Grand  total 


1907. 

1908. 

Quantity. 

Value. 

Quantity. 

Value. 

Total. 

Per 
barrel. 

Total. 

Per 
barrel. 

529,584 

2,129,504 

818,147 

1334,496 
835,895 
579,587 

10.631 
.393 
.706 

637,328 

0,141,983 

913, 184 

1432,075 

1,849,871 

685,758 

10.678 
.589 

.75 

3,477,235 

1,749,960 

.503 

4,692,495 

2,967,704 

.632 

13,006,136 

134. 174 
1,944,671 

567. 175 

3,565,468 

40  252 

557,506 

137,874 

.274 
.30 
.287 
.243 

13,648,286 

410,393 

2,517,951 

1,556,263 

6,770,018 
177,763 

1.196,686 
699,386 

.496 
.433 
.475 
.385 

15,652,156 

4,301,102 

.275 

18,132,893 

8,743,843 

.482 

8,651,172 
56,905 

3,969,410 
34,143 

.460 
.60 

7,758,579 
58,103 

3.739,621 
34,836 

.482 
.599 

8,708,077 

4,003,553 

.46 

7,816,682 

3,774,456 

.483 

8,871,723 

2,604,962 
357,094 

77,108 

3,091,934 

1,325,057 
197,537 

30,793 

.3485 

.509 
.553 

.  399 

10,386,168 

3,358,714 
379,044 

88,741 

5,392,916 

2,298,104 
210,684 

45,795 

.619 

.684 
.556 

.516 

39,748,375 

14,699,956 

.37 

44,864,737 

23,433,502 

.522 

The  following  table  shows  the  production  of  crude  petroleum  in  Cal- 
ifornia, by  coimties,  from  1902  to  1908,  inclusive: 


Production  of  crude  petroleum  in  California,  1902-1908,  by  counties,  in  barrels. 


Yesr. 


1902. 
1903. 
19M. 
1905. 
1906. 
1907. 
1908. 


Frasno. 


572,496 
2,138,068 
6,124,958 

10,967,015 
7,901,039 
8,871,723 

10,386,168 


Kern. 


0,705,703 
18,077,900 
19,606,045 
14,487,967 
14,620,864 
15,652,156 
18,132,883 


'  Los 
Angeles. 

Orange. 

1,938,114 
2,087,627 
2,102,892 
3,469,433 
3,449,119 
3,477,235 
4,092,495 

1,038,549 
1,413,782 
1,473,335 
1,429,688 
2,032,637 
2,604,982 
3,358,714 
1 

Santa 
Barbara. 


242,840 
306,066 
789,006 
2,684,837 
4,774,361 
8,708,077 
7,816,682 


Ventura. 


484,764 
348,296 
617,770 
337,970 
299,124 
367,094 
379,044 


Santa 

San 

Clara. 

Mateo. 

1,800 

5,607 

6,137 

41,928 

1,500 

50,563 

031,464 

a 77, 108 

a  88, 

741 

Total. 


13,984,268 
24,382,472 
29,649,434 
33,427,473 
33,096,506 
39,748,375 
44,854,737 


a  Includes  oil  produced  in  San  Luis  Obispo  County. 
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Production  of  petroleum  in  California  in  1907  and  1908,  by  covnUes  and  distrieU,  teith 

increase  or  decrease,  in  barrels. 


District. 


Los  Anceles  City 

Salt  Lake — Shennan. 

Puente  Hills 

Newhall 

Whlttler 


Total,  Los  Angeles  Ck)unty 


Kem  River. 

Sunset 

Midway 

McKittrlck. 


Total,  Kem  County 

Santa  Maria  and  Lompoc . 
Sunimerland 


Total,  Santa  Barbara  County. 


Coalinga,  Fresno  County 

Fullerton,  Brea  Canyon,  Orange  County 

Santa  Paula,  Ventura  County 

Santa  Clara  County 

San  Luis  Obispo  County 

San  Mateo  County 


1907. 


529,584 
2,129,504 

818,147 


3,477,235 


13,006,136 

567,175 

134*174 

1,941,671 


15,652,156 


8,651,172 
56,905 


8,708,077 


8,871,723 

2,604,982 

357,094 

77,108 


Grand  total 39,748,375 


1908. 


637,328 
3,141,983 

913,184 


4,692,495 


13,648,286 

1,556,263 

410,393 

2,517,951 


18,132,893 


7,758,579 
58,103 


7,816,682 


10,386,168 

3,358,714 

379,044 

88,741 


44,854,737 


107,744 
1,012,479 

95,037 


1,215,260 


642,150 
989,088 
276,219 
573,280 


2,480,737 


1,198 


1,514,445 

753,732 

21,950 

11,633 


5,106,362 


892,503 


891.395 


WELL  RECORD. 


In  the  following  table  will  be  found  the  acreage  and  number  of  wells 
drilled  in  the  different  counties  of  California  during  the  year  1908,  with 
the  number  productive  in  each  coimty  at  the  beginning  and  the  end  of 
the  year: 

Well  record  in  Calif omia,  1908,  by  counties. 


County. 


Fresno 

Kem 

Los  Angeles 

Orazige 

San  Lui3  Obispo 

San  Mateo 

Santa  Clara 

Santa  Barbara... 
Ventura 


Number 
of  compa- 
nies hav- 
InK  wells 
active  or 
Idle  or  in 
processor 
drilling. 


Acreage 

ofoU 

land  con- 

troUed. 


34,623 

47,954 

31,514 

16,810 

14,313 

700 

6,600 

146,050 

98,244 


306,806 


Wells, 

Jan.  1, 

1908. 


320 

1,264 

863 

189 

12 

201 
266 


3,205 


Wells  drilled  in  1906. 


OiL 


152 

321 

71 

10 


18 
8 


504 


Dry. 


6 

10 

2 

3 

2 


23 


Total. 


152 

327 

81 

21 

8 

20 

8 


617 


Wells 
aban- 
doned 
in  1906. 


Total 

wells, 

Dec.  31, 

1908. 


diiOin^ 
D«c.  ai. 


1 

19 
30 

6 


17 
1 


75 


4n 

1,568 
903 
202 

16 

292 
273 


1 


3,725 


121 
19 

9 
5 

•7 


197 


a  Drilling  discontinued  on  10  wells. 
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COLORADO. 

From  the  following  table  it  will  be  noted  that  the  production  in 
Colorado  increased  from  331.851  barrels  in  1907  to  379,653  barrels  in 
1908,  a  gain  of  47,802  barrels.  All  the  crude  petroleum  produced  in 
this  State  is  from  wells  located  in  the  Boulder  and  Florence  oil  fields. 
The  producers  of  the  Boulder  field  have  been  greatly  encouraged  by 
the  bringing  in  of  a  flowing  well  in  the  latter  part  of  the  year  1908, 
which  is  said  to  be  the  first  flowing  well  struck  in  this  field.  Two 
refineries  have  been  erected  at  Boulder  to  refine  the  crude  oil  produced 
in  this  field,  none  of  which  has  been  shipped  away  since  February  of 
1908.  Eight  wells  were  completed  in  tne  Florence  oil  field  in  1908, 
thereby  increasing  the  production.  . 

Drilling  operations  have  been  carried  on  in  El  Paso,  Montrose,  and 
Prowers  counties.  In  Rio  Blanco  Coimty  a  number  of  oil  discoveries 
have  been  made,  some  wells  pumping  from  5  to  8  barrels,  but  there  is 
no  transportation  for  the  product. 

In  the  following  table  is  given  the  production  of  crude  petroleum 
in  the  Florence  and  Boulder  fields,  by  months,  in  1907  and  1908: 

Production  of  crude  petroleum  in  the  Florence  and  Boulder  fields  in  1907  and  1908,  by 

rrumths,  in  barrels. 


Month. 


January 

FBlimtty.. 
Mttch 

jT::::::: 

Jane 

July 

August 

S^tsmtar. 
October.... 
November. 


1907. 


Floienoe. 


22,328 
19,275 
20,333 
19,736 
22,380 
23,198 
22,462 
22,980 
22,570 
22,706 
22,140 
23,390 


263,498 


Boulder. 


6,691 
6,143 
6,610 
5,831 
7,722 
7,104 
6,7Q1 
3,969 
5,874 
5,609 
4,771 
3,278 


68,353 


Total. 


29,019 
25,418 
25,943 
25,667 
30,102 
30,302 
28,223 
26,939 
28,444 
28,315 
26,911 
26,668 


1906. 


Floienoe. 


331,851 


21,888 
20,407 
22,799 
24,702 
28,502 
28,041 
29,007 
25,128 
26,841 
23,305 
22,086 
22,683 


295,479 


Boulder. 


8,611 
8,392 
9,193 
8,492 
7,807 
6,937 
7,121 
7,644 
4,905 
5,316 
5,247 
4,509 


84,174 


Total. 


30,499 
28,799 
31,992 
33,194 
36,399 
34,978 
36,128 
32,772 
31,746 
28,621 
27,333 
27,192 


379,653 


In  the  following  table  will  be  foimd  the  production  and  value  of 
crude  petroleum  m  the  Boulder  and  Florence  fields  in  Colorado 
from  1902  to  1908,  inclusive: 

Production  and  value  of  crude  petroleum  in  Colorado,  1902-1908,  by  digtriets,  in  bamh. 


Year. 

Boulder. 

Fknenoe. 

TotaL 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

1902 

11,800 
36,722 
18,167 
10,502 
48,952 
68,353 
84,174 

385,101 
447,203 
483,506 
365,736 
278,630 
263, «» 
295,479 

396,901 
483,925 
501,763 
376,238 
327,582 
331,851 
379,653 

8484,683 

1908 

■•668,'6oi* 
326,104 
206,828 
197,625 
221,609 

431,723 

1904. 

820,034 
11,502 
53,847 
75,188 

124,794 

578,035 

1905 

337,606 

1906 

262,675 

1907 

272,813 

1908. 

346,403 
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Well  record, — The  well  record  of  Colorado  in  1908  is  shown  in  the 
following  table: 


Total 

wnlte, 

Jan.  1, 

1908. 

Completed  In  1908. 

Aban- 
doned. 

Total 

W«lli. 

Dec.  31, 
1908. 

District. 

ou. 

Dry. 

Total. 

Boulder 

14 
55 

6 
8 

1 

11 

6 
19 

1 
7 

18 

Flonmcf} 

56 

eo 

13 

12 

25 

8              74 

MICHIGAN  AND  MISSOURI. 

The  crude  petroleum  production  of  Michigan  was  in  1908,  as  in 
previous  years,  from  wells  located  near  Port  Huron,  St.  Clair  County, 
there  being  no  change  in  the  quantity  of  the  output.  The  production 
for  1908  is  includeawith  that  of  Missouri. 

During  the  year  1908  considerable  development  work  was  done 
in  Missouri  with  the  hope  of  obtaining  petroleum,  but  as  vet  no  large 
producers  have  been  struck,  although  indications  of  oil  have  been 
foimd  in  some  of  the  wells.  In  1908  some  crude  oil  was  produced 
and  sold  from  wells  in  Jackson  County.  Some  oil  is  also  found  in 
wells  drilled  in  Clay  and  Cass  coimties.  Drilling  operations  h&ve 
been  under  way  in  Phelps,  Jasper,  Harrison,  Maries,  Greene,  and 
Christian  coimties  in  1908. 

The  production  of  crude  petroleum  in  Missouri  and  Michigan  is 
shown  m  the  following  table: 


Production  of  petroleum  in  Missouri,  1901-1908. 


Barrels. 

1901 o2,335 

1902 6  757 

1903 63,000 

1904 62.572 


B 


1905 »3,  100 

1906 ^3,500 

1907 ^4,000 

1908 615,246 


OREGON. 

A  well  is  in  process  of  drilling  near  Ontario,  eastern  Oregon,  by 
a  syndicate  that  has  a  lar^e  area  imder  lease.  It  is  proposed  to 
continue  this  well  to  a  depth  of  at  least  3,000  feet  to  test  thoroughly 
the  resources  of  the  region.  The  encouraging  feature  so  far  has 
been  a  good  showing  or  natural  gas.  It  has  not  been  possible  to 
substantiate  the  claim  made  in  regard  to  a  previous  well  that  oil 
was  actually  obtained.  Testing  operations  are  also  in  progress  at 
Vale,  Oreg. 

UTAH. 

Although  considerable  development  work  was  done  in  Utah,  the 
crude  petroleum  industry  made  httle  progress  in  1908.  The  principal 
productive  field  is  at  Virgin,  Washington  County,  where  the  lana  is 
neld  by  locating  it  under  the  placer-claim  law.  Two  wells  were 
being  pumped  in  1908.  There  is  no  transportation  for  the  product, 
and  the  only  crude  produced  is  what  is  sold  to  or  consumea  by  the 
operators  in  the  field  for  fuel  purposes.  Crude  petroleum  has  also 
been  found  at  Bluff,  San  Juan  County,  and  near  Vernal,  Uinta  County. 
The  production  for  this  State  is  included  with  that  of  Wyoming. 

'    a  IndudeB  tbe  production  of  Michigan  and  Oklfthom*  Territory. 
h  Inclades  the  prodaction  of  Michigan. 
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WYOMING. 

The  only  oil  fields  in  Wyoming  from  which  petroleum  was  produced 
and  used  m  1908  were  the  Brenning  Basin  field  of  Converse  County 
and  the  Spring  Valley  field  of  Uinta  County.  The  crude  oil  produced 
in  Converse  County  was  used  for  fuel  purposes  in  the  development  of 
the  field.  The  crude  oil  produced  in  this  field  is  also  good  for  lubricat- 
ing purposes.  Very  little  development  work  was  done  in  the  Spring 
Valley  field  in  1908,  but  as  several  individuals  and  companies  nave 
taken  leases  the  indications  are  that  work  will  be  carried  on  in  1909. 
The  product  of  this  field  is  either  utilized  at  the  refinery  of  the 
PittsDurg-^alt  Lake  Oil  Company  or  consumed  for  fuel  purposes  in 
the  development  and  operation  of  wells.  The  average  gravity  of  the 
Spring  Valley  crude  oil  is  42°  B.,  the  kerosene  contente  being  42.07 
per  cent  and  the  gasoline  14.02  per  cent. 

Some  wells,  which  will  produce  a  very  fine  grade  of  oil  of  46°  B. 
gravity,  have  been  developed  in  Bighorn  County,  but  as  there  is  no 
transportation  or  market  tor  the  product  no  oil  nas  been  sold.  Con- 
siderable gas  has  also  been  developed  in  this  field,  the  product  of 
which  is  used  for  drilling  operations. 

Some  oil  of  excellent  luoricating  qualities  has  been  developed  in 
weUs  in  the  Moorecroft  field,  Crook  County,  but  none  has  been  shipped. 

No  petroleum  was  shipped  from  the  Murphy  wells,  Fremont  County, 
nor  from  the  wells  on  Salt  Creek,  Natrona  County,  during  1908.  it 
is  reported,  however,  that  several  wells  were  developed  m  the  Salt 
CreeK  district  during  1908,  which  have  proven  this  district  to  be 
greater  than  was  heretofore  thought.  Or  the  total  number  of  wells 
completed  in  this  district  thegreatest  producer  was  brought  in  in  1908. 
It  is  claimed  that  this  well  flows  from  60  to  80  barrels  per  day,  hav- 
ing an  iilitial  production  of  100  barrels,  which  is  wonderful  when  the 
^avity  of  the  oil  is  taken  into  consideration.  Several  companies  are 
mterested  in  this  district  and  considerable  development  work  is  prom- 
ised for  the  summer  of  1909.  The  oil  wells  are  40  miles  from  railway, 
and  as  yet  there  is  no  pipe  line.  The  Salt  Creek  crude  shows  the  fol- 
lowing analysis: 

Anafysia  of  crude  petroleum  from  Salt  Creek,  Wyo. 

Porofint. 

Gasoline 15 

Light  oil 35 

Keroeene 40 

Lubricating 10 

In  the  following  table  is  found  the  production  of  petroleum  in 
Wyoming  from  1895  to  1908,  inclusive: 

Production  of  petroleum  in  Wyoming,  1895-1908. 


1895. 
1896. 
1897. 
1898. 
1899. 
1900. 
1901. 


a  EstlniAted. 


Barrels.  Barrels. 

3,455     1902 6,253 

2,878     1903 8,960 

3,650     1904 11,542 

5,475     1905 8,454 

5,560     1906 0  7,000 

5,450     1907 69,339 

5,400     1908 «>  17,775 

b  Includes  the  prodoction  of  Utah. 
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EXPORTS. 


TERRITORIAL  SHIPMENTS. 


Alaska, — In  the  following  table  are  given  the  shipments  of  i>et 
leum  products  to  Alaska  from  1905  to  1908,  inclusive: 

ShijmunU  of  petroleum  producta  to  Alaska  from  other  parts  of  the  United  States^  IBOS-IBOS, 

in  gallons. 


Year. 


Grade. 


Quantity. 


1905 1    2,715,386 

1906 1    2,688,100 

1907 9,104,300 

1908 11,891,376 


Value. 


191,068 

38,409 

143,506 

176,483 


Naphtha. 


Quantity. 


713,496 
580,978 
636,881 
939,424 


Value. 


$109,921 
100,604 
119,345 
147,104 


TJlnmtnffclJng. 


Lubricating. 


Quantity. 


627,391 
568,033 
510,145 
566,598 


Value. 


Quantity. 


$113,921 

109,964 

W,  u4« 

102,567 


83,319 

83,992 

100,145 

94,542 


Val 


i3i,eeo 

32,854 
37,929 


Havxiiian  Islands j  Philippine  Islands,  and  Porto  Rico. — In  the  fol- 
lowing table  are  given  the  shipments  of  petroleum  products  to  the 
Hawaiian  Islands,  Philippine  Islands,  ana  Porto  Rico  from  1905  to 
1908,  inclusive: 

Shipments  of  petroleum  products  to  Hawaii,  the  Philippines^  and  Porto  Rico,  1905-19OS^ 

in  gallons. 


Year. 

Grade. 

Naphtha. 

Illuminating. 

Lubricating. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

HAWAn. 

1906 

31,904,340 
38,883,100 
38,916,400 
47,719,900 

$1,112,939 
871,830 
581,905 
802,825 

320,703 
550,975 
484,435 
648,310 

60,000 

40,450 

79,560 

140,550 

49,493 

79,841 

219,691 

285,188 

$39,069 
71,954 
73,405 
91,851 

9,096 

6,482 

12,930 

21,775 

7,697 
17,766 
38,003 
45,479 

892,094 
1,225,864 
1,441,637 
1,143,591 

3,847,810 
4,412,396 
8,218,400 
9,234,263 

1,365,446 
1,315,589 
1,700,838 
1,623,477 

$142,313 
199,443 
230,968 
179,507 

380,322 
306,706 
842,111 
957,284 

140,569 
151,013 
176,806 
189,021 

195,850 

161.  M1& 

1906 

241,567           76. 134 

1907 

355,451         104-031(1 

1908 

358,262 

236,123 
195,006 
181,504 
257,800 

93,513 
196,732 

140li57 

FHnJPFINES. 
1905 

44,573 

1906 

7,360 

442 

39,887 

1907 

32*508 

1908 

4,594 

322 

61 '571 

POBTO  RICO. 
1905 

^.351 

1906 

16,585 

1,224 

41_'7TT 

1907 

223.389  '       5S.Sao 

1908 

24,937 

2,100 

264.012          fi&-  77K 

--W    '  "'^ 

FOREIGN  EXPORTS. 


The  following  tables  are  the  official  statement  by  the  Bureau  of 
Statistics  of  the  Department  of  Commerce  and  Labor  of  the  quantity 
and  value  of  petroleum  and  its  products  (mineral  oils)  exported  from 
ports  and  districts  in  the  United  States  for  the  years  ending  December 
31, 1907  and  1908: 
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Exports  of  mineral  oiU/rom  the  United  States  in  1907  and  1908 ,  by  kind  and  port,  in  gallons. 


Kind  and  port. 


CRUDE. 


New  York 

Philadetphia.. 

Qalvestcni 

Other  districts. 


NAPHTHA. 

Baltimore 

Bopton  and  Charlestown . . . 

New  York 

Philadelphia 

Oalyeston 

Other  districts 


ILLUMINATINO. 

Baltimore 

Boston  and  Chariestown 

New  York 

Philadelphia 

Galveston 

Other  districts 


LUBBICATINO  AND  PAKAFTIN. 


Baltimore 

Boston  and  Chariestown. 

New  York 

Philadelphia 

Galveston 

Other  distriots 


BEsrovuM. 


Boston  and  Chariestown . 

New  York 

PhiladBlpbla 

Galveston 

Otter  dJbtilets 


Grand  total. 


1907. 


Quantity. 


420,604 

76,518,250 

4,821,609 

45,546,067 


126,306,549 


1,505 

18,816 

16,300,755 

11,749,363 

50 

6,555,036 


34,626,526 


4,026,217 

302,286 

535,945,536 

288,163,576 

2,872,830 

74,603,851 


4,649,512 

409,262 

95,483,024 

44,325,811 

30.225 

7,131,021 


152,028,855 


464,500 
2,564,809 

44,803,506 
1,473,585 

26,468,294 


75,774,754 


Value. 


826,600 
4,798,585 

241,238 
1,268,292 


1908. 


Quantity. 


36,547,128 

25,231,014 

61,035 

87,360,845 


6,333,715 


303 

3,305 

1,870,151 

1,094,768 

12 

707,667 


3,676,206 


149,190,017 


32,425 

47,516 

17,760,261 

16,807,562 

250 

9,159,030 


43,887,044 


264,843 

37,779 

38,908,722 

16,410,530 

163,975 

3,854,359 


11,271,567 

196,722 

646,872,094 

339,507,776 

50,106 

131,106,568 


905,924,296  I      59,635,208       1,129,004,833 


667,746 

76,484 

12,771,107 

4,607,271 

5,835 

1,091,910 


4,440,400 

226,499 

94,612,963 

43,698,080 

217,938 

4,574,143 


19,210,353  147,769,024 


14,510 

95,997 

1,477,636 

44,206 

895,232 


644,832 

1,682,976 

34,663,273 


40,560,602 


2,527,582 


77,561,683 


1,294,659,979 


91,383,064       1,547,402,601        108,815,455 


Value. 


82,301,040 

1,743,547 

2,317 

2,472,945 


6,619,849 


8,481 

6,685 

2,254,963 

1,422,867 

37 

SUQ  AtA 


4,642,551 


658,941 

24,386 

48,449,555 

20,465,249 

5,375 

6,384,750 


75,988,256 


682,023 

41,583 

12,829,262 

4,634,629 

46,528 

737,411 


18,971,436 


22,202 

82,128 

1,224,506 


1,464,437 


2,793,363 


RECAPITULATION  BY  KINDS,  IN  GALLONS. 


Crude '  126,306,549 

Naphtha i  34,625,525 

Dhnninadng 905,924,296 

Lohricatinc  and  parafRn 152,028,855 

Besklmim 76,774,754 


$6,333,715 

3,676,206 

69,635,208 

19,210,353 

2,527,682 


1,294,659,979  I      91,383,064 


149,190,017 

43,887,044 

1,129,004,833 

147,769,024 
77,651,683 


RECAPITULATION  BY  PORTS,  IN  GALLONS. 


16,519,849 

4,642,561 

75,968,266 

18,971,436 

2,793,363 


1,547,402,601         106,815,455 


Baitfanoce. 

Boston  and  Chariestown 
NewYork 

PhflaHrfplita 

Oalverton 

Other  districts 

Oiaod  total 


8,677,234 

1,194,864 

650,714,688 

464,560,515 

9,196,380 

160,314,289 


1,294,659,979 


1922,892 

132,078 

53,666,577 

28,388,780 

456,268 

7,817,460 


91,383,064 


15,744,392 

1,114,560 

797,466,417 

459,997,705 

319,330 

272,761,188 


1,547,402,001 


81,349,446 
94,856 

65,916,968 

29,490,888 
64,257 

11,900,041 


106,815,456 
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Exports  of  mineral  oils  from  the  United  States  in  1908^  by  months,  in  ^Uons. 


January... 
February. 

March 

April 

May 

June 

July 

August 

September 
October. . . 
November. 
December. 


Quantity. 


107,322,016 
116,140,370 
122;  363, 300 
118,900,738 
140,940,632 
135,950,504 
150,681,620 
137,039,268 
144,481,414 
143,221,807 
104,530,658 
125,830,184 


Value. 


17,830, 3S5 
8,006,706 
9,416,813 
9,207.013 
9,906,110 
9,805,473 

10,347.268 
9,272,545 
9,860,970 
9,379,026 
7,375,916 
8,405,258 


1,547,402,601  I      108,815,455 


The  following  table  exhibits  the  total  production  of  crude  petro- 
leum from  1902  to  1908,  in  barrels  and  in  gallons,  also  the  separate 
derivatives  exported  and  their  value,  together  with  their  sum  and 
value. 

Quantity  of  crude  petroleum  produced  in,  and  quantities  and  values  ofpetrolewm  products 
exported  from,  the  United  States  during  each  of  the  calendar  years  from  1902  to  1908, 
inclusive,  in  gallons. 


Production. 

Exports. 

Year. 

Barrels  of  42 
gallons. 

Gallons. 

Mineral,  crude  (Including 
all   natural   oils,  with- 
out regard  to  gravity). 

Mineral,  refined  or  manu- 
factured. 

Naphtha,   benzine,  gaso- 
line, etc. 

1902 

88,766,916 
100,461,337 
117,080,960 
134,717,580 
126,493,936 
166,095,335 
179,572,479 

3,728,210,472 
4,219,376,154 
4,917,400,320 
5,658,138,360 
5,312,745,312 
6,976,004,070 
7,542,044,118 

145,233,723 
126,511,687 
111,176,476 
126,185,187 
148,045,315 
126,306,549 
149,190,017 

86,331,011 
6,782,136 
6,350,682 
6,065,502 
7,731,226 
6,333,715 
6,519,849 

19,682,637 
12,973,153 
24,980,422 
28,419,930 
27,^,999 
34,625,525 
43,8S7,044 

SI.  382. 771 

1903 

1,518,541 

1904 

2.321.714 

1905 

2,214,009 

1906 

2.488,401 

1907 

3.67&206 

1908 

4.542,551 

Year. 


Exiwrts. 


Mineral,  refined  or  manufactured. 


Illuminating. 


1902.. 
1903.. 
1004.. 
1905.. 
1906.. 
1907.. 
1908.. 


778,800,078 
691,837,234 
761,358,155 
881,450,388 
878,274,104 
905,924,296 
1,129,004,833 


$49,079,055 
51,355,668 
58,384,273 
54,900,649 
54,858,312 
59,635,208 
75,968,256 


Lubricating  (heavy 
paraffin,  etc.). 


82,200,503 
95,621,941 
80,688,123 
113,730,205 
151,268,522 
152,028,856 
147,760,024 


$10,872,154 
12,600,065 
12,393,382 
14,312,383 
18,689,622 
19,210,353 
18,971,436 


Residuum  (tar. 
pitch,  and  all 
other,  from  which 
the  iigiit  bodies 
have  oeen  dis- 
tilled). 


$922,152 
282,129 
1,174,166 
2,127,696 
1,  on,  305 
2,527,582 
2,798,863 


38,815,760 
9,758,240 
34,904,100 
70,727,877 
64,644,765 
75,774,754 
77,551,683 


Total  exports. 


1,064,233,601  $68,607,  la 
936,607,256  72,628,539 
1,022,116,276^  80,624,207 
1,220,513,687  79,640,989 
1,269, 777,645|  85,738,866 
1,294, 660, 079f  91,383,064 
1,647,408,601 


106,815,456 
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Elxports  of  domestic  crude  petroleum  from  Pacific  ports  during 
the  calendar  rears  1907  and  1908  were  as  foUows: 

Exports  of  crude  petroleum  from  Pacific  ports  in  1907  and  1908 y  in  gallons. 


Customs  district. 


Ftom— 

Los  Angeles.... 
Paget  Sound... 

San  Diego 

San  Francisco.. 


To- 

AJaska 

Canada 

Chile 

Ouatamala. 

Hawaii 

Japan 

Mexico 

Panama... 
Salyador... 
Other 


1907. 

1908. 

Quantity. 

Value. 

Quantity.    '       Value. 

1 

14,880,000 

3.615,531 

1,700 

9241,000 

65,949 

135 

702,128 

20,720,433 
3,814,301 

S446,386 
73,017 

43,749,446 

64,099,635 

1,018,802 

1      62.246,677 

1,009,212 

88,634,369 

1,538,205 

9,104,300 
3,264,031 
1,546,200 
1,890,000 
38,916,400 
2,100,000 
1,513,700 

143,506 
58,083 
29,537 
45,000 

581,905 

50,000 

45,135 

55,800 

230 

16 

11,891,375 

3,492,151 

4,578,000 

2,793,000 

47,719,900 

10,934,433 

176.483 

59,765 

65,400 

66,500 

802,325 

262,486 

3,906,000 

5,500 

546 

7,224,000 

1,100 

410 

105,200 
33 
13 

62,246,677 

1,009,212 

88,634,369 

1,538.205 

FOREIGN  MARKETS. 

In  the  following  table  is  given  a  statement  showing  the  foreign 
markets  for  oiu*  oil  in  the  four  fiscal  years  ending  June  30,  1908: 

Eocports  of  petroleum  in  its  various  forms  from  the  United  States  for  the  fiscal  years  1905- 

1908 J  by  countries  and  hinds,  in  gallons. 


Country  and  kind. 


CRUDE. 


:invpe: 

France 

Qennany 

Netherlands 

Spain 

United  Kingdom. 
Other  Europe 


Year  ending  June  30— 


1905. 


47,015,325 

5,669,934 

774,085 

11»822,756 

14,076,677 

529 


1906. 


1907. 


55,103,511 
6,543,989 


47,777,692 
4,936,082 


13,490,077 

19,131,352 

1,250 


8,603,703 

12,660,797 

897,520 


79,358,206 


North  America: 

Miaxioo 

Cuba 

Dominion  of  Canada. . 

Panama 

other  North  America. 


14,036,517 

7,440,234 

22,220,665 


3,073 


South  America. 
Inan 

.Uioti 


other  countries. 
Total  crude.. 


43,700,480 


315 


123,050,010 


BEIINID.  I 

Naphika. 
Eorope:  i 

Iranoe I  8,980,020 

Germany i  3,258,042 

Sweden I  268,354 

ITQitad  Kingdom 11,806,289 

Other  Europe 2,393,251 


1= 


26,705,956 


94,270,179    74,875,794 


14,366,495 
6,266,626 

23,882,943 
27,963 
45,192 


44,561,256 


850,180 
'"7,066" 


139,688,615 


8,417,101 

3,782,176 

259,648 

12,888,828 

1,884,941 


27,232,604 


19,992,434 
5,385,898 

22,571,811 
3,398,100 
5,305,767 


53,255,910 


23,200 

1,075 

20,833 


6,623,747 

492,865 

336,045 

7,222,433 

3,016,619 


I3260-MBl90S,rT2 ZT 


1908. 


40,555,219 
6,485,413 


9,526,563 

8,934,223 

2,522 


65,503,940 


17,523,440 
5,040,720 

28,577,508 

5,562,745 

906,405 


57,610,818 


3,365,728 

8,742,780 

300 


128,175,737    135,223,676 


10,485,796 

2,074 

1,267,611 

6,843,882 

2,701,061 


16,691,709  I   21,301,034 


MINERAL  BBBOUBCES. 


Countrr  and  kind. 

YeareDdlDgJniieao- 

IWB. 

l,64fi,BH 
32,042 

156,882 

'  B0|33S 
1.0»S,4» 
1,864, 0-1 
701,278 

1907. 

1908. 

R  MIKED— cmttouod. 

.4,770,891 
131, 82S 

1,934:204 
2,214,115 
014,290 

3.388.315 

) 

S, 524, 000 

fl.  665,345 

14. 941.136 

Total  DBphthm 

i3[sao[ee6 

■|S:g 
26;«7;i8i 

l[336iS7a 

32,750,694 

26,357,054 

36,  M.  3™ 

'"gg. " 

41,478,087 
IB,  120,251 
22;7»;414 

110,338,614 
28,970,  »9 

123,208,276 
2S;626;S62 

180,383,239 
6.021,243 
3,569.867 

47,042,197 
18, 123,110 
32,632,448 
120,183,398 
22,827,581 

29,799,154 
182,318,955 

1:395:847 

48.807,412 
17,873,.W9 

gg^.:::::;;:::;::;;;::::::;::::;::::: 

III 

Bwedeo  uiil  Norway 

oSui" ■■■----■■-"--"•-::: 

4:002:060 

529.939,821 

.^72,  463,062 

572,077,868 

676, 663,280 

North  America; 

11,767,128 
2.S1S.7M 

'tosIsoo 

11.283.304 

i;o»(^93o 

2.679.322 
2,901,600 
'573:702 

10,088,253 
2,014,242 

2,B78,SE 

0.196,131 
'7C4:067 

2,7rr,a8« 
'K3,m 

a«.iT,»82 

21,528.028 

21,2Sl,5iB 

15.700,81? 

Sontli  Amorloa: 

K;S:S 

5,015,330 

14,430,159 
24.198,140 

4: 286;  800 

14,900,920 

5:812:470 
4:875.(66 
1,422.441 
3,510,906 

18.532.187 

50.724.250 

Asia: 

IS^::;:;::  ■:;;;:;::::;:.::: 

89,968,014 
18,OUI,OB0 

24,853.070 
9,7(«,770 

2a!fK4:6»4 

54,370,377 
5:601, 6«» 

38,204,743 
12,  COO,  380 

77,913.487 
12,048,815 

37,837,841 
13.476.350 
2:441; 190 

43,810,870 
8, 776.  «7S 

'S:S:S 

Dutch 

42,787,1») 

»,  540. 424 
7,*7I.«W 

174,  Wl.  348 

IW,  893,  ISO 

196,303,228 

239. 650.  iW 

*Tmijh  \     1    1    1 

'^■^i 

20,818.1*0 
1,841, 17!< 

b:i4i:4«o 

22,IJ».«B 
IO,W,» 

OlhorOcoanlB 

W.9OT.401 

22, 280,  WW 

27,767,540 

33.3XJ.TX 

ll,«21.170 
3.  MO,  181 

13,477,323 
14,8(0,313 

9,976,024 
12.«TO.e82 

10,986.114 

22,04^886 

18.418,010 

«2,881.K1 

«>4.3,il,210 

804,329,432 

l,»H.W,«01 
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Exports  of  petroleum  in  its  v&notu  forms  from  the  United  States  for  the  fiscal  years  1905 

1908,  by  oourUries  and  hindsy  in  ^/2o7u— Oontinued. 


Gountxy  and  kind. 


RErarxi>— oontiBued. 

Europe: 

Bieigiimi 

Franoe 

Germaoy 

Italy 

NetDcrlands 

United  KloRdoin 

Other  Europe 


Year  ending  June  30— 


1906. 


North  America... 

West  Indies 

South  America. . . 
Aria  and  Oceania. 
Atrlca 


6,212,754 
8,755,856 

12,385pll2 
3,528»671 
6,560,410 

35,571,115 
3,514,778 


12,710,017 

10,007,626 

19,229,818 

4,074,497 

9,485,260 

46,245,278 

5,736,074 


1907. 


10,582,303 

15,241,006 

19,501,705 

6,130,766 

8,808,058 

42,141,248 

5,648,556 


76,537,606 


2,603,403 

786,106 

3,621,853 

11,708,775 

2,000,363 


117,306,470       108,153,422 


3,244,001 

041,101 

4,840,251 

16,622,725 

3,063,074 


4,344,831 
1,753,262 
5,402,478 
14,340,665 
2,145,568 


Total  lubricating 07, 357, 106 

RuHuMm  (barrds)'. 

Europe 

North  America , 

All  other  countries 


Total  residuum . 


1,165,461 


1008. 


0,706,311 
10,043,.853 
22,158,084 

5,845,007 

0,650,719 
50,427,085 

6,036,207 


124,668,346 


4,287,500 
1,240,239 
6,057,608 
20,203,087 
3,306,130 


20,810,500 

28,n2,232 

27,086,804 

35,005,554 

07,357,106 

146,110,702  , 

136,140,226 

150,763,000 

1,101,804 

50,768 

3,880 

1,688,741 

05,451 

2,280 

63,650,768 

1,323,710 

253,531 

65,070,758 

4,467,037 

134,127 

1,786,472  [      65,228,000  j        70,581,822 


PRICES. 

In  the  following  tables  the  prices  per  gallon  of  refined  oils  of  70® 
Abel  test  are  given: 

Weekly  prices  of  refined  petroleum  in  the  United  States  in  1908 y  at  New  York^  in  cenu  per 

gallon. 


Refined  oil. 


Week  ending- 


New  York. 


January  4... 
January  11.. 
January  18.. 
January  25.. 
February  1. 
Februarys. 
February  15 
February  22 
February  29 

March? 

Much  14... 
March  21... 
Mardi28... 

AprU4 

April  11 

April  18 

^ril2S 

May2 

MayO 

May  16 

May  23 

Mayao 

limee 

1011013 

Jane  20 

lanaS? 


Bulk. 

Cwws. 

&00 

10.00 

5.00 

laoo 

5.00 

laoo 

5.00 

laoo 

&00 

laoo 

5.00 

laoo 

5.00 

laoo 

5.00 

laoo 

5.00 

laoo 

5u00 

laoo 

5l00 

laoo 

5lOO 

laoo 

5.00 

laoo 

5.00 

laoo 

5.00 

laoo 

5.00 
&00 
&00 
5.00 
5.00 
5.00 
&00 
5lOO 
5l00 
&00 
5.00 


laoo 
laoo 
laoo 
laoo 
laoo 
laoo 
laoo 
laoo 
laoo 
laoo 
laoo 


Barrels. 


&75 
&75 
&75 
&75 
a  75 
&75 
&75 
8.75 
&75 
&75 
8L75 
&75 
&75 
&75 
&75 
&75 
&75 
&75 
&75 
8.75 
8L75 
a  75 

a  75 
a  75 
a  75 
a  75 


Week  ending- 


July  4 

July  11 

July  18 

July  25 

August  1 

Augusts 

August  15 

August  22 

August  20 

September  5  . 
Septembrr  12 
Septembor  19 
September  26 

October  3 

October  10... 
October  17... 
October  24... 
October  31 . . . 
November  7.. 
November  14. 
November  21 
November  28. 
<Deoember5.. 
December  12. 
December  10. 
December  26. 


Refined  oil. 


New  York. 


Bulk. 


5.00 
5.00 
5.00 
5.00 
&00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
&00 
5.00 
&00 
5.00 
5.00 
5.00 
5u00 
&00 
5lOO 
&00 
&00 
5i00 
5.00 


Cases. 


laoo 
laoo 
laoo 
laoo 
laoo 
laoo 

10.00 

laoo 
laoo 
laoo 
laoo 
laoo 
laoo 
laoo 
laoo 
laoo 
laoo 
laoo 
laoo 
laoo 
laoo 
laoo 
laoo 
laoo 
laoo 
laoo 


Barrels. 


a  75 
a  75 
a  75 
a  75 
5.75 
a  75 

a  75 

a  75 
a  75 
a  75 
a  75 
aso 

S.SO 
&50 

a50 
aso 
a5o 
a  50 
aso 
aso 
aso 
aso 
aso 
aso 
aso 
aso 
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Wholesale  prices  of  refined  petroleum  qt  New  York  at  thefirM  of  each  months  1904^1908. 


liontb. 


January 6 

February 3 

March 2 

April 6 

May 4 

June 1 

July 6 

August '  3 

September i  7 


1904. 


October. 

November. 

December. 


5 
2 
7 


Cents  per 
gallon. 


In 
bar- 
rels. 


9.10 
9.10 
&75 
8.50 
&15 
8.15 
7.95 
7.70 
7.85 
7.96 
7.95 
7.95 


In 
cases. 


11.80 
11.80 
11.40 
11.20 
10.86 
10.86 
10.65 
10.40 
10.55 
ia65 
ia65 
ia65 


1905. 


s 

flO 


4 
1 
1 
5 
3 
7 
6 
2 
6 
4 
1 
6 


Cents  per 
gallon. 


In 
bar- 
rels. 


7.65 
7.26 
7.26 
7.15 
6.95 
6.90 
6.90 
6.90 
6.90 
7.60 
7.70 
7.60 


In 


10.35 
9.96 
9.95 
9.85 
9.65 
9.00 
9.  GO 
9.60 
9.60 
ia30 
ia40 

laso 


1906. 


3 

7 
t 
A 
2 
6 
6 
2 
7 
6 
3 
1 


Cents  per 
gallon. 


7.  GO 
7.60 
7.60 
7.60 
7.60 
7.80 
7.80 
7.80 
7.50 
7.50 
7.50 
7.50 


1907. 


Cents  per 
gallon. 


10.30 
10.30 
ia30 
10.30 

ia30 

10.30 

ia30 

10.30 
10.00 
10.00 

laoo 
laoo 


5  7.50 
2  7. 75 
2  •  7. 75 

6  ;  &20 
8.20 
8.20 
8.45 
8.46 
8L45 
&46 
8.76 
&75 


4 

1 

6 

3 

,  7 

i  5 

I  2 

'  7 


laoo 
ia25 

10.25 

iafi5 
ia65 
ia65 

10.90 

ia90 
ia90 
ia90 
ia90 
ia90 


1908. 


Omits  per 
gallon. 


4 
1 
7 
4 
2 
6 
4 
1 
6 
3 
7 
5 


a  75 

a  75 
a  76 
a  75 
a  75 
a  76 
a  76 
a  75 
a  76 
aso 
aso 
aso 


ia90 
ia90 

10.90 

ia90 
ia90 

10.90 
10.90 
10.90 

ia90 
ia90 
ia90 
ia90 


Monthly  average  prices,  in  cents  per  gallon^  of  petroleum  exported  from  the  United  States 

in  bulk,  1905-190S. 


19( 

)6. 

Refined, 

llluminar 

ting. 

1906. 

1907. 

191 
Crude. 

98. 

Month. 

Crude. 

Cnide. 

Refined, 
illumina- 
ting. 

Crude. 

Refined, 
illumina- 
ting. 

Refined. 
Illumina- 
ting. 

January 

a3 

6.4 
5.3 
46 
46 
49 
48 
41 
47 
4  8 
4  5 
5.1 

a6 
a2 
a8 

7.0 

a9 

6.9 
5.9 

ai 

5.8 

a2 
as 
a4 

a4 

&3 
6.3 
&2 
6.1 
&2 
6.1 
6.3 
49 
5.2 
5.2 
5.3 

a2 

a4 
as 
a2 
a3 
a8 
a3 
a2 
ao 
a3 

5.9 

ai 

5.3 
49 
48 
6.3 
41 
5.8 
5.6 
5.5 
48 
49 
4  9 

a7 

a3 

ai 
a8 
as 
ai 
a8 
a8 
as 
a6 
a6 
a6 
a6 

49 
47 
&4 
45 

a3 

5l6 
46 

as 

43 

49 

as 
a6 

*vS 

February 

a4 

March 

7. 1 

April 

May .•. 

June 

July 

7.2 
7.3 

as 

7.0 

August 

as 

September 

a  7 

October 

November 

December 

ai 
a6 
a4 

ANALYSES  OP  CRUDE  PETROLEUM. 

The  systematic  examination  of  all  the  varieties  of  crude  petro- 
leum found  in  the  United  States  has  been  continued.  The  series 
representative  of  the  Mid-Continent  field  collected  by  J.  P.  Dunlop 
has  been  examined  and  the  results  are  published  in  BuUetin  381. 
A  summary  of  these  results  is  given  below.  A  representative  series 
of  West  Virginia  oils  has  been  collected  in  cooperation  with  the 
State  Geological  Survey  of  West  Virginia,  and  is  in  course  of  exami- 
nation. A  few  results  are  here  published.  Samples  representative 
of  the  Louisiana  pools,  and  individual  specimens  from  other  States 
have  also  been  examined,  and  the  results  are  published  below. 

Many  analyses  of  California  oils  were  maae  during  the  year  by 
Irving  Allen  and  are  to  be  published  as  a  bulletin. 
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FOREIGN  OIL.  FIELDS. 

MEXICO. 

The  following  rep^ort  on  the  oil  fields  of  Mexico,  by  Dr.  C.  W. 
Hayes,  chief  geolo^t,  was  transmitted  to  the  Senate  in  response 
to  a  Senate  resolution: 

"  The  conclusions  of  general  public  interest  derived  from  my  per- 
sonal inspection  of  the  Mexican  oil  fields  are  briefly  as  follows: 

While  these  fields  promise  to  yield  a  large  quantity  of  crude  oil, 
its  quality  is  such  that  it  can  not  compete  under  present  conditions 
in  the  markets  of  the  United  States  or  Europe  witn  the  higher-grade 
petroleum  of  the  Appalachian,  Illinois,  or  Mid-Continent  fields. 
Further,  the  conditions  are*  such  that  the  demand  for  fuel  oil  and 
refined  products  in  Mexico  exceeds  the  supply  available  at  wesent 
or  in  signt  in  the  near  future.  There  is  practically  no  coal  in  Mexico, 
and  the  railroads  now  dependent  chiefly  on  Texas,  Oklahoma,  and 
English  coal  could  consume  several  times  the  present  production  of 
oil  if  it  were  generally  adopted  as  fuel.  The  increased  production 
in  the  Mexican  fields  therefore  will  affect  the  United  States  by  reduc- 
ing the  demand  for  coal,  by  reducing  the  demand  for  high-grade 
crude  oil  for  refining  to  supply  the  local  market,  and  to  some  extent 
by  competing  in  the  European  market  with  American  refined  products. 

Finally,  the  conditions  in  the  Mexican  fields  are  not  favorable 
for  the  small  operator,  and  it  is  highly  probable  that  production  as 
weU  as  refining  will  remain  in  the  control  of  a  very  few  strong  com- 
panies. The  geological  conditions  under  which  the  oil  occurs  are 
such  as  to  increase  the  hazards  and  uncertainties  encountered  in 
the  development  of  an  oil  field,  and  it  is  probable  that  both  the 
difficulty  or  securing  a  steady  supply  of  oil  and  the  average  cost  of 
production  will  be  correspondingly  increased." 

The  best  available  estimate  of  the  production  of  crude  petroleum 
in  1907  and  1908  in  Mexico  is  given  below: 

Production  of  crude  petroleum  in  Mexico  in  1907  and  1908. 

1907 barrels..  1,000,000 

1908 do....  3,481,410 

The  following  table  shows  the  quantity  of  crude  petroleum,  naph- 
tha, and  illuminating  oil  imported  from  the  United  States  into 
Mexico  in  1906,  1907,  and  1908: 

Imports  of  petroleum  and  its  products  from  the  United  States  into  Mexico ^  years  ending 

June  30,  1906,  1907,  and  1908. 

[Gallons.] 


Kind  of  oil. 
Crude 

1906. 

1907. 

1 

Quantity.         Value. 

1 

19,992,434     11,037,226 

133,147            22,069' 
2,495.070          252,020  1 
1,255,991          236,074 

1908. 

Quantity. 

1 

"  '  "   r 

17,523,440  1 

79,686  1 

764,067  1 

839.966  1 

Quantity. 

14,366,495 

100,674 

2.095,939 

1,097,746 

Value. 

$766,353 

20,183 

203.241 

212,970 

Value. 
1901,115 

Nftphtha 

Dhimtniittng 

Latiricatiiig 

17,766 
114,055 
178,865 

17,660,854 

1.202,747  ' 

23,876,642       1.547,389  i 

1 

19,207,159 

1.212,391 
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Quantity  and  value  of  mineral  oih  imported  from  the  United  Staiee  into  Mexico,  1903  to 

1908,  inclusive. 

[Gallons.] 


ig  June  30— 

Mlnenl. 

Year  endii 

Crude. 

Refined,  iDclnding 
residuum. 

1903 

Of  OuV,  ld4 

10,938,448 
14,036,517 
14,366,495 
19,992,434 
17,523,440 

SS59.332 
663,575 
786,613 
766,353 
1,037,226 
901,115 

1.153,015  $218,272 
1,179,804  222.0(B 
1,216,421  224,061 
3,206,325  616. 47d 
3.906,472  511,990 
1,683,719           311,276 

1904 

1905 : 

1906 

. 

1907 

1908 

CANADA. 

Production. — ^In  the  following  table  is  given  the  total  production  of 
crude  petroleum  in  Canada  from  1902  to  1908,  inclusive,  as  reported 
by  the  Geological  Survey  of  Canada: 

Prodvjction  of  crude  petroleum  in  Canada^  1902-1908. 


Year. 


1902. 
1903. 
1904. 
1905. 
190(>. 
1907. 
1908. 


Quantity 
(bezrels). 

Value. 

9051,190 

ATen^ 

price  ppr 

530,624 

I1.7»l 

486,637 

1,048.974 

215i 

552,575 

984,310 

1.78 

634,095 

856,028 

1.35 

569,753 

761,760 

1.337 

788,872 

1,057,088 

1.34 

527,967 

747,102 

I 

1.41i 

Prices. — ^The  average  monthly  prices  per  barrel  from  1904  to  1908, 
inclusive,  are  given  in  the  following  table: 

Average  monthly  prices  per  barrel  for  cnide  oil  at  Petrolia,  190^1908. 


Month. 


February . 

March 

April 

May 

June 

July 


1 

.1904. 

1 

1 

1905. 

1906. 

1907. 

$2.36 

11.42 

11.38  iSl.34 

2.34 

1.37 

1.38 

1.35 

2.24 

1.37 

1.38 

1.37 

2.17 

1.33 

1.40 

1.38 

2.13 

1.31 

1.40 

l.:i8 

1.84 

1.30 

1.40 

l..'t8 

1.59 

1.30 

1.38 

1.37 

1908. 


$1.34 
1.34 
1.34 
1.44 
1.44 
1.44 
1.44 


Month. 


August 

September 

October 

November 

December 

The  year. 


1904. 

1905. 

1906. 

11.54 
1.52 
1.56 
1.55 
1.53 

fl.30 
1.33 
1.39 
1.39 
1.38 

SI.  38 
1.34 
1.34 
1.34 
1.34 

1.78 

1.35 

1.3734 

S1.38  «.44 
1.38  1.44 
1-38  1.44 
1.38.  l-« 
1.38  !  1.44 

1.37  1  1.4li 
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In  the  following  table,  furnished  by  the  Imperial  Oil  Company 
(Limited),  is  given  the  production  of  petroleum  in  Canada  during  the 
yeais  1906  to  1908,  by  districts: 

Production  of  crude  petroleum  in  Canada  from  1906  to  1908^  by  districts^  in  barrels  of  35 

ivi-perial  gallons. 


District. 


1906. 


Dutton.... '  18,597 

LMDiiiigtim  (Staples  and  Comber  and  Blvtheswood) I  35,958 

Bothwell 43,830 

Richardson  (Cbatbam) 1 ,  376 

ThamesvUle 1,585 

Moore  Township 63,030 

OilSprinsB I  68,100 

MerUn  (E.  Tilbury  and  Raleigh) 116,400 

Coatsworth  f  Romney) 

Petiolia  (Includes  all  districts  not  enumerated  above) 247, 446 

585.328 


1907. 


14,698 
16,210 
40,556 
940 
1,139 
32,720 
55,813 

344,368 
49,784 

206,285 


1908. 


762,503 


12,268 
18,117 
39,820 
2,883 
853 
25,667 
61,252 

170,689 
11,165 

171,019 


513,633 


PERU. 

A  bulletin  of  the  Peruvian  Mining  Enrineers  Society  by  V.  F. 
Masters  gives  a  very  complete  account  of  the  geography  and  geology 
of  the  Peruvian  oil  fields  and  the  characteristics  of  the  oils.  Boverton 
Redwood  is  quoted  as  the  authority  for  an  examination  of  Negritos 
petroleum  as  follows:  Color,  reddish-brown,  fluorescent;  specific 
gravity,  at  60°  F.,  0.841,  sulphur  0.0001. 

Fractional  distillation  oj  Negritos  petroleum^  Peru.<^ 


Tenths. 


Temperature 
of  distillation. 


Specific 
gravity  of 
distillate. 


"^F. 

1 

230-270 

2 

270-305 

3 

305^350 

4 

350-405 

5 

40^^90 

6 

490-590 

7 

590-705 

8 

705-750 

9 

750-800 

a  714 

.746 
.770 
.794 
.825 
.861 
.885 
.890 
.898 


a  Boyerton  Redwood,  analyst. 

The  percentages  of  commercial  products  were:  Benzine,  22.3; 
kerosene  (flash  point,  73;  specific  gravity,  0.813),  23.8;  lubricating 
and  intermediate  oils,  47.1 ;  coke,  2.8;  loss,  4  per  cent. 

Samples  of  Zorritos  petroleum  have  been  analyzed  bv  G.  E.  Colyy 
in  1894  and  by  the  American  Analysis  and  Chemical  Company  in 
1885,  showing  approximately  25  per  cent  of  benzine,  28.5  to  35  per 
cent  of  kerosene,  17  per  cent  of  lubricating  oils,  and  31  per  cent  of 
residuum,  which  the  report  calls  asphalt.  The  specific  gravity  of 
the  oil  is  0.848  at  60"^  F.,  eauiyalent  to  36"^  B.  The  lubncating  oil 
distillates  contained  extremely  little  paraflin.  The  color  of  the  crude 
is  dark  brown  with  greenish  fluorescence.  The  odor  is  pleasant.  An 
tiltimate  analysis  by  Dr.  R.  Fresenius  in  1887  gave:  Carbon,  86.08 
percent;  hydrogen,  13.06;  oxygen,  0.748;  nitrogen,  0.071;  and  sul- 
phur, 0.041. 
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At  La  Brea  the  petroleum  is  heavy  and  black  m  color,  sometimes 
with  a  greenish  cast ;  it  is  evaporated  for  asphaltic  paint. 

The  chief  producing  oil  district  of  Peru  is  at  Negritos,  the  port  of 
shipment  bemg  Talara,  a  few  miles  distant.  Operations  in  this  field 
cover  an  area  of  4  or  5  souare  miles,  with  over  200  producing  wells. 
The  production  of  this  field  in  1908  was  about  72,500  tons,  or  19,600 
tons  more  than  in  1907.  The  second  district  in  importance  is  the 
Lobitos  oil  field,  situated  at  Lobitos,  a  little  north  of  Talara.  The 
production  in  1908  was  approximately  5,000  tons  a  month.  The  third 
producing  district  is  at  Zorritos.  Another  district,  situated  near 
Lake  Titicaca,  is  being  developed,  and  although  some  good  wells  have 
been  struck  no  large  sales  or  export  of  oil  has  been  undertaken. 

The  following  table  gives  the  production  of  crude  petroleum  in 
Peru  from  1904  to  1908,  in  tons  and  barrels: 

Production  of  crude  petroleum  in  Peru  from  1904  to  1908 ,  in  tons  and  barreU. 


I'TOdUCtlOD. 


Year. 


1904. 
1905. 
190(3. 
1907. 
1908. 


Tons. 


46,111 
59,718 
71,324 
08,830 
134,824 


Barrels. 


34&.S34 
•147,85*' 

1,011. 1H> 


Note.— Credit  is  given  for  information  concerning  the  Peruvian  oil  fields  to  Mr.  A.  Beeby  Tboxnpsoo. 
London,  England,  and  to  Sefkor  F.  Q.  Fiaggio,  of  Callao,  Peru. 

In  the  following  table  is  given  the  production  of  petroleum  and  its 
products  in  the  Zorritos  oil  field  of  Peru  from  1901  to  1908,  inclusive, 
m  gallons: 

Prodvjction  of  petroleum  in  Zorritos  oil  field  of  Peru^  1901-1908 ^  in  gallons. 


Year. 


1901 
1902 
1903 
1904 
1905 
190C 
1907 
1908 


Crude  pe- 
troleum. 

Refined,  a 

3,135,000 
2,489,500 
2,060,000 
2,080,000 
1,584,242 
1,781,(100 
1    2,750,000 
3,000,000 

282,430 
373,250 
276,100 
365,000 
300,000 
350,000 
420,000 
500,000 

Gasoline. 


19,060 
25,920 
61,745 
46,200 
29,570 

54,000 

101,000 

150,000 


10. 0» 

30.  (W 


a  Kerosene. 


CHILE. 


According  to  the  Daily  Consular  and  Trade  Reports,  Consul  Alfred 
A.  Winslow  sends  from  Valparaiso  the  report  that  petroleum  and 
natiu'al  gas  have  been  discovered  in  the  township  of  Carelmapu,  in 
the  Province  of  Llanauihue,  Chile,  about  500  miles  south  of  Valpar- 
raiso,  to  which  he  adds: 

' '  Enough  gas  pressure  has  been  secured  to  run  a  cook  stove,  a  heat- 
ing stove,  and  two  gas  jets  at  one  time.     Soundings  have  been  made 
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to  the  depth  of  500  feet  with  good  results.  Mr.  Aurelio  Femdndez 
Jara  is  interested  in  the  present  investigation.  He  proposes  to  put 
down  a  well  to  the  depth  of  3,000  feet  in  order  to  determine  what 
may  be  expected.  This  discovery  is  made  in  the  vicinity  of  a  fairly 
rich  gold-mining  district,  and  not  very  far  from  the  site  of  the  exten- 
sive steel  works  being  built  near  Corral.*' 

ARGENTINA.  . 

According  to  the  Buenos  Aires  Review  of  the  River  Plata,  the 
Ai]?entine  Government  has  for  some  time  been  carrying  out  a  number 
of  Dorings  in  various  parts  oif  the  Republic  with  a  view  of  obtaining 
water.  In  a  bore  in  tne  Chubut  territory  near  Comodoro  Rivadavia 
a  spring  of  petroleum  was  found  at  a  depth  of  1,738  feet.  The  dis- 
covery is  reported  to  be  regarded  as  very  important,  and  experts 
have  oeen  sent  to  report  fully  to  the  Government. 

COLOMBIA. 

Consul  Isaac  A.  Manning,  of  Cartagena,  Colombia,  advises  that 
recent  reports  from  the  Colombian  regions  about,  the  Gulf  of  Uraba, 
between  the  rivers  Atrato  and  Leon,  bring  the  news  that  valuable 
coal  deposits  have  been  discovered  there ;  also  that  a  spring  has  been 
encountered  which  flows  about  a  pint  of  crude  petroleum  per  hour. 
This  is  probably  an  extension  of  the  coal  and  oil  belt,  heretofore 
known  to  exist,  reaching  from  the  vicinity  of  Cartagena  to  the  valley 
of  Sinu  River. 

BARBADOS. 

E.  O.  Hovey  has  published  in  the  Mining  World  a  comprehensive 
account  of  the  oil  indications  and  developments  of  Barbados,  which 
shows  the  oil  to  contain  3.5  per  cent  oi  benzine,  12.5  per  cent  of 
lamp  oil,  56  per  cent  of  heavier  distillates,  and  28  per  cent  of  asphalt. 
The  oil  resembles  the  Mexican  crudes.  The  British  Admiralty  is 
encouraging  exploration  in  the  hope  of  a  naval  supply  of  fuel  oil. 
Thus  far  the  exploitation  has  been  small,  but  the  considerable  occur- 
ence of  solid  asphalt  (manjak)  associated  with  the  oil  gives  hope  for 
oil  developments. 

TRINIDAD. 

^  Boring  was  commenced  in  August,  1908,  near  the  pitch  lake  by  the 
New  Trinidad  Lake  Asphalt  Company  (Limited) .  At  240  feet  indica- 
tions of  oil  were  found,  at  580  feet  oil  commenced  to  flow,  and  at  700 
feet  it  spouted  to  a  height  of  70  feet.  This  was  six  weeks  after  drilling 
commenced.  Further  operations  are  in  prospect  as  soon  as  proper 
facilities  are  obtained.  This  development  resulted  from  the  report 
of  E.  H.  Cunningham-Craig,  government  geologist. 

RUSSIA. 

The  Russian  production  increased  very  slightly  in  1908,  just  as  in 
1907  and  1906.  The  developments  of  light  oil  in  Surakhany  were  of 
interest  principally  from  the  l^ht  character  of  the  oil.    Investiga- 
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tions  have  shown  that  this  oil,  while  resembling  Pennsylvania  oil  in 
appearance,  is  chemically  similar  to  other  Russian  oils — ^that  is,  it  is 
characterized  by  hydrogenated  aromatic  hydrocarbons. 

Production  qjf  crude  petrolevm  in  Russia,  190&~19Q8,  hyfieids. 


Year. 


Baku. 


OroEnyi. 


Poods.o 


1903 596,581,155 

1904 614, 115, 445 

1905 414,762,000 

1906 447,520,000 

1907 476,002,000 

1908 465,343,000 


Barrels  of 
42gallozis. 


Poods. 


71,618>386 
73,723,290 
49,791,356 
53,723,889 
57,143,097 
65,863,504 


33,004,000 
40,095,331 
43,057,052 
38,373,603 
39,214,612 
52,058,695 


Barrels  of 
42faUoDs. 


3,972,670 
4,813,365 
5,166,914 
4,606,675 
4,707,637 
6,249,567 


Total. 


Poods. 


Banebof 

CSfirilODS. 


629,675,156 
654,210,776 
457,819,052 

»  480,614,603 
515,216,612 

«  518, 013, 116 


75,ai,2i6 
78,536,655 
54,980,379 
58,897,311 
61,850,734 
6S,U6,447 


o  8.33  poods  crude—  1  United  States  barrel  of  42  gallons. 

8  poods  illmninatlng  oil=»  1  United  States  barrel  of  42  gallons. 
8.18  poods  lubricating  oil«  1  United  States  barrel  of  42  gallons. 

9  poods  residuum^  1  United  States  barrel  of  42  gallons. 
7.50  poods  naphtha^  1  United  States  bfurrel  of  42  gallons. 

8.3775  poods  other  products«»l  United  States  barrel  of  42  gallons,  esttmatod. 

1  i)ood=-36.112  pounds. 

1  Kopek^'  1.958  cents. 
i>  Includes  4,721.000  poods,  or  566,747  barrels,  produced  In  Berekl  and  Tchlmion  oil  fields  In  1906. 
<7  Includes  611,221  poods  produced  at  Surakhany. 

The  total  production  of  crude  petroleum  on  the  Apsheron  Peninsula 
and  the  shipments  of  the  chief  petroleum  products  from  Baku  to  all 
points  from  1902  to  1908  have  been  as  follows: 

Total  production  of  crude  petroleum  on  the  Apsheron  Peninsula  and  shipments  of  petnt- 

leum  products  from  Baku,  1902-1908,  in  barrels. 


Year. 


Production. 


1902 76,414,045 

1903 71,618,386 

1904 73,723,290 

1905 1  49,791,356 

1906 1  53,723,889 

1907 1  57,143,097 

1908 i  55,863,504 


lUiunina- 
tlng. 


15,026,000 
18,313,125 
19,205,250 
9,209,125 
8,941,125 
11,450,019 
10,682,750 


Shipments  from  Baku. 


Lubrica-   |      Other 
ting.         products. 


1,750,367 
2,032,347 
1,896,455 
1,303,912 
1,847,799 
1,724,664 
1,754,034 


296,657 
U7,815 
159,355 
150.046 
179,289 
565,689 
105,163 


Hesiduam.  I  Crude  ofl. 


38,049,555 

4,090,096 

33,763,778 

3,172,509 

33,622,111 

2,249,340 

29,655,777 

2,897,359 

22,697,667 

4,001,441 

27,833,802 

4,280,500 

23,989,778 

5,396,200 

Total. 


50,214.615 
£7,390,574 
57,133.511 
43,116,218 
37.667,SI 
45.864.7M 
41,929,925 


The  division  of  the  production  among  the  districts  of  the  Apsheron 
Peninsula  or  Baku  field  is  as  follows : 

Production  of  the  several  districts  of  the  Apsheron  Peninsula,  1902-1906,  in  barrels. 


Year. 


Balakhani.  '  Sabunchl. 


1902 12, 185, 354 

1903 10,642,274 

1904 9,848,380 


1905. 
1906. 
1907. 
1906. 


6,866,747 
8.142,017 
8,504,118 
8,363,860 


32,071,908 
27,663,859 
26,029,292 
16.494,310 
18,739,015 
22,036,734 
23,727,367 


Roraanl.    '  Blbi-Eibat.  I  Binagadi.        Total. 


16.800,000 
14,398,951 
16,063,505 
11,230,732 
11,489,796 
10,750,901 
9,392,657 


15,298,200 

58,683  1 

18,882,294 

31.008 

21,745,618 

36,405 

15,175,658 

24,009 

15,317,647 

35, 4U' 

15.761.344 

14.379.  T» 

76.414,045 
71,618;,3Sh 
73,733,290 
49,791»3S6 


57. 141, 097 
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Production  of  crudt  petrolewm,  from  pwnpirvg  and  flowing  wells  in  the  Bakufl^ld  1906- 


*  v^Mv  J    <^y  «••«»# 

c«^M>y     »ff»    «^\«f  r 

OI'O. 

Year. 

Balakhanl. 

Sabtmchl. 

Romanl. 

Bibl-Elbat. 

15,282,113 
15,137,215 
13.529,900 

35,531 
624,129 
849,820 

Total. 

^           1906 

1907 

rUlCPING. 

'      8,142,017 

8,504,118 

18,513,445 
21,676,950 
23.585,230 

225,570 
3:i9,784 
142,137 

10,436,615 

10,353,782 

9,250,060 

1,053,181 
397,119 
142,497 

a  52, 409, 604 
55,762,065 

190B 

1906 

1907 

1906 

ruoviMa. 

8,363,860 

54,729,0fi0 

1,314,285 
1,381,032 
1,134,454 

o  Includes  35,414  barrels  In  Blnag^l. 


Groznyi  field. — The  following  table  shows  the  production  in  the 
Groznyi  field  from  1906  to  1908: 

Production  of  petroleum  in  the  Groznyi  oilfieldy  1906-1908 j  in  barrels. 


Wells. 


1906. 


I 

Poodt. 

Pinnplng i    30,041,912 

Flowing 8,331,601 


Barrels. 

3,606,472 

1,000,203 


1907. 


1908. 


-Pood*. 
33,840,762 
5,373,850 


38,373,603  I    4,606,675 


39,214,612 


Barrels. 
4,082,517  ; 
645,120 


Poods. 
37,741,980 
14,316,915 


Barrels. 
4,530,850 
1,718,717 


4,707,637  I    52,058,895        6,249,567 


Well  record  in  the  Oroznyi  field  in  1907  and  1908. 


Year. 


Total    ;      ing.      ;?SSS?' 
wells.    ,  DecSn-  '  ^^™- 
ber31. 


ber31. 


1907... 
190B... 


271  , 
286  > 

I 


205 
172 


37 
42 


The  following  table  shows  the  deliveries  of  petroleum  and  petroleum 
products  from  the  Groznyi  district  from  1906  to  1908: 

DeHveries  of  petroleum  and  petroleum  products  from  the  Groznyi  district^  1906-1908,  in 

barrels. 


Year. 

Crude  oil.     Kerosene.      Benzine. 

1 

Residuals. 

Total. 

1906 

150,825          363,649           178,568 
209,584          243,170          342.306 

2,462,484 
2,199,756 
3,061,256 

3,155,526 

1907 

2,994,816 

1908 

• 

164,294           400,139          288,783 

3,914,472 

The  following  table  shows  the  shipments  of  petrol 
rossisk  from  1906  to  1908: 

Shipments  of  petroleum  from  Novorossisk,  1906-1908,  in  h 

?um  fror 

Hirrels. 

n  Novo- 

Total. 

Year. 

Crude  oil. 

^'^  '   Benrtoe. 

Residuals. 

ifas 

486 

435,670            80,230 

347.858 

870,244 

IWf 

MOM 

770 
13,763 

246,246          299,658          209,812 
141,727  .        279,938  ,        144,932 

786,486 
«0,300 

,    .  .                                     a  1 

riAVAn  tnnnt: 

ho  In   all 

J 

. 

J 
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The  receipts  of  oils  at  Batum  and  the  deliveries  therefrom  for  the 
last  four  years  are  given  in  the  following  table : 

Receipts  and  deliveries  of  petroleum,  at  Batum,  1905-1908. 


Year. 


1905. 
1906. 
1907. 
1908. 


Receipts. 


Poods. 
25,743,344 
31,607,655 
39,467,78 
44,625,829 


Barrels. 

2,647,900 

3,247,644 

4,050,534 

4,434,633 


Deliveiles. 


Poods. 
36,763,124 
30,990,197 
37,073,586 
43,250,065 


Bands. 
3,781,340 
3,188,500 
3,813,283 
4,325,182 


Stocks  at  Batum, — ^The  following  w^ere  the  stocks  of  petroleum 
products  held  at  Batum  at  the  close  of  the  year  from  1906  to  1908, 
m  poods  and  barrels: 

Stocks  of  petroleum  at  Batum,  December  ,il,  1906-1908. 


190C. 


1907. 


I     Foods.      I  Barrels. 

Illuminating :    4,408,999      551, 125 

Lubricating '    1, 160, 168  |    141,830 

Solar  oil 

Vaseline 

Residuals 257,217  I      28,580 


5,826,384  I    721,535 


Poods. 
4,232,000 
1,273,000 


Barrels. 
529,000 
155,623 


60,000 
257,000 


5,831,000 


7,909 
28,556 


721,088 


1906. 


Poods. 

3,484,000 

1,124,000 

97,000 

23,000 

714,000 


Barrels. 

435,500 

137.410 

11,758 

2,544 

79.333 


5,442,000  <      666,645 


Well  record. — In  the  table  following,  is  given  a  statement  of  the 
number  and  condition  of  the  wells  on  the  Apsheron  Peninsula  on 
December  31,  1907  and  1908: 

Number  and  condition  of  wells  in  the  Baku  fields  iti  years  ending  December  Jl,  J 907  and 

1908. 


Condition  of  \vells. 


Balakhanl- 
Sabunchi. 


Romanl. 


Blbl-Elbat. 


1907. 


1908. 


Completed 145 

Producing,  December  31 2, 220 


Trial  pumping,  December  31 . 

Drilling,  December  31 

Drilling  deeper,  December  31.. 

Cleaning  out  and  repairing 

Standing  idle 

Rigs  up,  ready  for  drilling 

New  wells  sunk 

Length  of  wells  drilled,  In  feet. 


878 
162 
191 
413 
1,020 
167 
196 
233,574 


146 
2,211 
819 
179 
203 
258 
600 
170 
417 
34,249 


1907. 


1908. 


70, 


32 
334 

185 

34 

78  I 
166  I 
163  . 

32  ' 

39  I 
310  I 


34 

317 

151 

28 

80 

151 

100 

24 

51 

0,134 


1907. 

1908. 

37 

48 

375 

429 

235 

253 

41 

24 

99 

.130 

195 

162 

147 

195 

33 

21 

40 

28 

118,302 

12,901 

Total. 


1907. 


214 

02,941 

1,298 

237  I 

368 

1.330 
232 
275 
423,186  ' 


1908. 


228 
Z957 
1.223 
231 
413 
571 


215 

496 

56,281 


o  Includes  12  wells  in  Binagadi. 

Stocks  in  Baku  field, — The  stocks  of  petroleum  and  petroleum  prod- 
ucts in  the  Baku  field  at  the  close  of  1906,  1907.,  and  1908  were  as 
follows: 

Stocks  of  petroleum  in  Baku,  December  SI,  1906-1908 ^  in  barrels. 


1900. 


1907. 


At  oil  wells:  Crude. 
At  refineries: 

Crude 

Illuminating... 

Lubricating 

Residuals 

Other  products. 


930^965 

2,187,339 
953,751 
387,217 

4,669,882 
92,762 


9,221,916 


720,288 

2.028,812 
1,225,000 

268,949 
3,822,222 

179,051 


1908. 


1,033,413 

1,338,736 
675,375 
195,600 

4,804.333 
119,370 


8,244,322  |   8,006^827 
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GAUCIA. 


As  in  1907,  production  again  showed  a  very  heavy  increase  in  1908, 
resulting  in  increased  exports  to  Roumania. 

In  the  follcfwing  table  is  given  a  statement  of  the  production  of 
crude  petroleum  m  Galicia  from  1903  to  1908,  inclusive,  as  ascer- 
tained Dv  the  statistical  bureau  of  the  Galizischer  Landes-Petroleum- 
Verein,  Lemberg: 


Production  of  crude  petroleum  in  Galicia^  19()S-19()S. 


Year. 

Metric 
oentners.a 

1903 

7,279,710 
8,271,167 
8,017,964 

1904 

1905 

Barrels  of 
42  gallons. 


5,234,475 
5,947,383 
5,766,317 


Year. 


Metric 
'  centners.o 


1906 7,604,432 

1907 11,759, 740 

1908 17,540,220 


Barrels.of 
42  gallons. 


5,467,967 

8,455,841 

12,612,295 


"  1  qutatol^.°!"^'}"^^  kilograms  (220.462  pounds). 

In  the  following  table  is  given  the  production  of  crude  petroleum 
in  Galicia  in  1907  and  1908,  by  fields,  in  tons: 

Production  of  crude  oil  in  Galicia  in  i907  and  1908 ^  by  fields ^  in  metric  tons.f^ 


Field. 


East  Galicia: 

Tnatanowloe 

Borysiaw 

Schodnica 

Uryc« 

other  East  GaUcian  fields.. 
West  Galicia: 

Potok 

RoRi 

Rownc 

Krosno 

TamawarWielopole-Zagorz . 
Other  West  Gaiiclan  fields. 


1907. 

Plist 
half  year. 

Second 
half  year. 

Total. 

1908. 

1,318,710 

391,300 

20,450 

6,950 

700 

6,300 

7,330 

4,313 

841 

14,660 
7,650 

12,640 

020,290 

19,200 

6,560 

790 

5,930 

6,520 
4,720 
1,140 

15,300 
9.840 

12,650 

1,011,590 

39,650 

13,510 

1,490 

12,230 

13,850 

9,033 

1           1,981 

29,960 
1          17,390 

25,290 

266,910 
36,480 

30,022 

50,640 

18,200 
33,060 

473,034 

702,940 

1,175,974 

1,754,022 

a  1  metric  ton«-7.1905  barrels  of  crude  petroleum  of  42  gallons=2,204.^  pounds. 

Of  the  total  production  of  1,754,022  tons  of  crude  petroleum  in 
GaUcia  in  1908,  there  was  delivered  to  refineries  a  total  of  1,266,560 
tons,  as  compared  with  977,168  tons  delivered  in  1907,  an  increase 
of  289,392  tons.     The  deUveries  were  as  follows: 

Deliveries  of  Galidan  crude  petroleum  to  refineries  in  1907  and  1908 ^  in  metric  tons. 


1907. 


1908. 


Delivered  to  refineries  in— 
Galicia  and  Bucovina. . 

Austria 

HuDgazy 


281,344 
422,829 
272,995 


387,000 
640,620 
338,720 


\j7:,  U]8> 


l,266,5eQ 
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Of  the  total  consumption  of  crude  petroleum  in  1908,  70,000  tons 
were  consumed  as  fuel  oy  industries  and  6,250  tons  were  exported — a 
total  consumption  of  1,342,810  tons  in  1908.  The  crude  stocks  in 
Galicia  at  the  close  of  1908  were  1,048,110  tons,  as  compared  with 
636,898  tons  at  the  close  of  1907,  a  gain  of  411,212  tons. 

In  the  following  table  are  given  tne  imports  into  and  exports  of 
petroleum  products  from  Austria-Hungary  in  1907  and  1908: 

Imparts  into  and  exports  of  petroleum  from  Austrta-Hungary  in  1907  and  1908,  in  metric 

tons. 


Kind. 

• 

1907. 

1908. 

Imi>orts. 

Exports. 

Imports. 

Exports. 

Tlhiniinat'nK nils ..  . 

2,717 

16,079 

8 

313 

18,342 

141,572 

63,250 

12,637 

14,737 

8,250 

1,868 

16,268 

8 

357 

3,114 

234,  UiO 

1  AjY)r\€>s\fAnw  unrl  other  oils_                         . 

lll,OU) 

Benzine 

Paraffin 

Crude  petroleum : 

25.597 

2S,fif/. 

6,2;)0 

37,459 

240,446 

21,615 

405,733 

ROUMANIA. 

In  1908  there  was  a  check  to  the  significant  advance  in  production 
characteristic  of  previous  years.  The  total  product  increased  h" 
about  1.5  per  cent.  This  was  not  at  all  comparable  to  the  increase 
of  1907  over  1906.  The  largest  producing  district — ^Bustenari— 
showed  a  decreased  output,  which  was  slightly  more  than  compen- 
sated by  an  increase  in  Moreni  and  in  Campina.  The  production  did 
not  suffice  for  the  large  increase  in  refining  capacity,  so  that  the  im- 
portation of  crude  oil  was  begun  from  the  excessive  supply  in  Galicia. 

Under  a  new  law  the  experiment  is  being  made  or  regulating  the 
proportion  of  refined  oil  which  each  refining  company  sh^  furnish  to 
the  domestic  trade,  the  price  being  regulated  by  the  price  of  crude  oil. 

The  statistics  given  below  have  been  furnished  by  the  Moniteur  du 
P6trole  Roumain. 

Production, — In  the  following  table  is  given  the  production  of 
Roumania,  by  districts  and  months,  during  the  year  1908,  in  metric 
tons: 

Production  of  crude  petroleum  in  Boumania  in  2908 j  by  districts  and  months,  in  metric 

tons.o, 


Month. 


District  Prahova. 


Buste- 
nari. 


Cam- 

pina- 

Poiana. 


Moreni.  Other. 


Total. 


January . . . 
February. , 

March 

April 

May 

June 

July 

August 

September 
October. . . 
November. 
December. 


37,596 

26,234 

27, 126 

37,730 

18,986 

26,002 

41,466 

19,214 

28,941 

40. 197 

21,738 

24,135 

43,r)02 

21,r»39 

26,697 

41,432 

16,6-10 

22,941 

40,l(i3 

20,07.5 

29,871 

38,S10 

17,400 

32,321 

37,999 

20,100 

32,425 

39.131 

18,.')  12 

30,065 

37.601 

16.887 

27,315 

37.479 

16,4»1 

29,924 

5,211 

96,167 

3,763 

86,481 

4,522 

94,143 

3,976 

90,046 

3,053 

95,691 

3,702 

84,715 

4,196 

94,305 

4,901 

93,438 

4,495 

9.'),  019 

4,405 

92,113 

3,610 

85,413 

4,393 

88,290 

Dimbo> 
vitza. 


2,675 
2,245 
2,206 
2,039 
2,005 
1,911 
1,945 
1,818 
2,lft'> 
2,333 
2.419 
2,571 


Buxeu. 

Bacau. 

TotaL 

722 

884 

100, 44> 

672 

010 

90.30 

663 

•     057 

97,9fiy 

550 

044 

«.5N' 

712 

1,384 

99, 7K 

685 

1,313 

88,624 

1,062 

1,462 

08,774 

1.131 

1,378 

97,  7h- 

1.058 

1,312 

99.4^4 

014 

1,515 

9fi>-' 

1,221 

1,476 

91).  5*.- 

1,360  < 

1,331 

93.5^1 

,473,106  233,825  3.37,763     T)  1,127   1. 09.',.  821     26,272  1  10,768     14,866 


1,147,  Ti.. 


o  1  metric  ton— 7.19  barrels  of  42  gallons. 
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The  production  of  crude  petroleum  in  Roumania  in  the  last  six 
years  has  been  as  follows: 

Production  of  crude  petroleum  in  Roumania^  190S-1908. 


Barrels. 

1903 2,763,117 

1904 3,599,026 

1905 4,420,987 


Barrels. 

1906 6,378,184 

1907 8,118,207 

1908 8,252,157 


The  following  table  shows  the  progress  made  in  every  branch  of 
the  Roumanian  petroleum  industry  during  the  last  four  years: 


Roumanian  petroleum  industryy  190&'1908. 

[M  etrlo  tons.] 


CmdeH>U  production 

Crude  oil  treated  at  refineries 

Output  of  refineries: 

Benzine 

Hlmninating  oil 

Lubricating  oils 

Resldaals 

Home  consumption: 

Benzine 

lUuminatingoil 

Lubricating  oil 

Residuals 

Exports: 

Benzine 

niuminating  oil  and  distillate. 

Crade^residuals,  etc 

Stocks  on  December  31: 

Benzine 

niuminating  oil 

Labricating  oil  and  resldaals. . 


1905. 


614,870 
510,143 

78,182 
153,499 

17,255 
237,677 

2,696 

31,558 

6,307 

163,243 

46,696 

118,134 

49,515 

20,064 
30,144 
64,452 


887,091 
748,798 

114,428 
221,683 

09,000 

333,714 

4,059 
35,243 

0,  o4o 

237,477 

79,493 

190,914 

64,799 

18,275 
48,967 
67,334 


1,129,097 
950,614 

146,263 

261,684 

57,337 

452,685 

5,689 

38,467 

9,047 

332,999 

89,522 

262,489 

76,062 

47,606 
36,128 
67,816 


1906. 


1,147,727 
1,012,616 

180,390 

248,274 

89,763 

479,770 

9,065 

38,422 

11,955 

347,323 

122,332 

262,176 

76,196 

44,783 
41, 6U 
73,761 


Well  record. — ^The  well  record  in  Roumania  in  1907  and  1908  is 
shown  in  the  following  table: 

Well  record  in  Roumania  at  close  of  1907  and  1908 ^  by  districts. 


December  31, 1907. 

December  31, 1906. 

District. 

Boreholes. 

Handwells. 

1 
Boreholes.          i         Handwells. 

Pro- 
duc- 
ing. 

DrlU- 
ing. 

Aban- 
doned. 

Pro- 
duc- 
ing. 

Sink- 
ing. 

Aban- 
doned. 

606 
98 
67 

416 

Pro- 
duc- 
ing. 

Drill- 
ing. 

Aban- 
doned. 

Pro- 
duc- 
ing. 

Sink- 
ing. 

Aban- 
doned. 

Prabova 

DaznboTitza. . . 
Riizeu 

529 
12 

259 
8 

4 
25 

233 
18 
19 
55 

163 

101 

63 

316 

ri8 

16 

2 

26 

600 

15 

7 

59 

265 

11 

7 

18 

271 
20 
18 

137 
83 

AO 

94 

19 

9 

27 

452 
89 
58 

Barwi 

64 

50  1      304 

486 

595 

2% 

325 

643 

112 

1,077 

681 

301 

350        583 

149 

1,065 

GERMANY. 


Although  the  total  product  in  Germany  is  unimportant  compared 
uvith  the  quantity  consumied,  still  the  increase  of  30  per  cent  in  1907 
and  of  over  33  per  cent  in  1908  is  worthy  of  attention. 
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In  the  following  table  are  shown  the  quantity  and  value  of  petro- 
leum produced  in  the  German  Empire,  by  States,  from  1901  to  1908, 
inclusive: 

Production  and  value  of  petroleum  in  the  German  Empire^  1901-1908,  by  States. 


Year. 


1901. 
1902. 
1903. 
1904. 
1905. 
1906. 
1907. 
1908. 


Alsace- 

Prussia  and 

Lorraine. 

Bavaria. 

Quantity. 

Quantity. 

Metric  toru. 

Metric  toru. 

19,997 

24,098 

20,205 

29,520 

20,947 

41,733 

22,016 

67,604 

21,128 

67,741 

a  22, 154 

50,196 

a  26, 124 

80,255 

a28,898 

113,002 

Total. 


Total  vhIuc. 


Quantity. 


Barrd8i4i 

Metric  U»u. 

ganoTM). 

Marka. 

44,095 

313,630 

2,950,478 

49,725 

353,674 

3,351,000 

62,680 

445,818 

4,334,000 

89,620 

637,431 

5,805,000 

78,860 

560,963 

5,207,000 

81,350 

578,610 

5,086,000 

106,379 

756,631 

7,056,000 

141,900 

1,000,278 

0,942,000 

DtOsn. 
702,213 
797,538 
1,031,492 
1,3S1,5B0 
1,239,266 
1,196,868 
1,679,338 
2,366,196 


1  metric  ton,  crude,»7.112B  barrels. 


a  Includes  Bavaria. 


GREAT  BRITAIN. 


Oil  shale, — In  the  following  table  is  shown  the  production  of  oil 
shale  in  Great  Britain  in  1907  and  1908,  taken  rrom  the  Mineral 
Statistics  of  the  United  Kingdom: 

Quantity  and  value  of  oil  shale  in  Great  Britain,  1907-1908,  in  long  tons. 


Country. 


England . 
Scotland . 
Wales... 


1907. 


Quantity. 


Value. 


1908. 


Qitentity. 


Value. 


2,600,028 


£806,323 


2,690,028  806,323 


ITALY. 

Although  production  remained  stationary  in  Italy,  much  interest 
is  shown  m  the  explorations  for  petroleum. 

In  the  following  table  will  be  found  the  production  and  value  of 
crude  petroleum  in  Italy  from  1901  to  1908.  This  table  is  taken  from 
the  volumes  of  the  Rivista  del  Servizio  Minerario: 

Production  of  crude  petroleum  in  Italy,  1901-1908. 


Year. 


Number 

of  wells 

inoperar 

tion. 


1901. 
1902. 
1003. 
1904. 
1905. 
1906. 
1907. 
1906. 


Quantity. 


Value. 


Metric 
tons. 


United 

States 

barrels. 


Lire. 


DoIlanL 


9 

2,246 

16,150 

071,065 

129. 51S 

9 

2,633 

18,933 

778,163 

150,186 

10 

2,486 

17,876 

737,293 

143,298 

10 

3,543 

25,476 

1,053,394 

303.386 

9 

6,123 

44,027 

1,826,808 

352,573 

12 

7,451 

63,577 

2,226.559 

429.736 

13 

8,327 

50,875 

1.663.300 

321,017 

13 

08,344 

60,000 

1  metric  ton,  crude,— 7.1905  barrels. 


a  Estimated. 
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INDIA. 

The  Indian  oil  fields  are  comprehensively  described  in  a  report  by 
Consul-General  William  H,  Michael  in  1908  to  the  United  States  Con- 
sular Bureau,  Washington,  D.  C.  The  following  table  gives  the  pro- 
duction of  petroleum  jn  India  from  1902  to  1908  in  imperial  gallons 
reduced  to  barrels  of  42  gallons  and  in  rupees  reduced  to  dollars: 
Productum  and  value  of  petroleum  in  India,  1902-I90S. 


Qumtllr. 

v^™. 

Yew. 

■str 

{a  Unlled 

BUU9 

gaUona). 

«- 

„^ 

tM2 
IRS 

M,«ff.6§B 

Iig]4>ii3ai 

1«,7«8.«4 

iMlowleTT 

176,ttM.SaO 

III 

*.  m.  102 

S.W,038 

lis 

1,722^112 

a,303,t9e 

IBS 

3,4Jfc327 

'  The  valiM  o[  the  rupee  Is  Uken  aa  32.44)  oeaU;  IS  nipeis— £1. 
Production  of  crude  pttrolmm  in  India,  1904^1908,  by  provinca,  in  imperial  gallam. 


p„™.». 

IHH. 

,».. 

1908. 

1907. 

1908. 

g 

'tlSS 

1,488 

137, 854,  Ml 
2,897.990 

148,888,«Q 
1.010 

173.401790 

is::""'""''"" 

3,243;  no 

llg.4Sl.3S2 

144.798,444 

140, 813, 123 

152,048.  BT7 

176,840,330 

DUTCH  EAST  INDIES. 


In  the  following  table  is  given  the  production  of  crude  petroleum 
in  the  Dutch  East  Indies  during  the  years  1903  to  1908,  inclusive: 
Produaion  o/ crude  petroleum  in  Dutch  East  Indiet,  3903-1908. 


v„ 

tons. 

1,03(C3M 
1.1S8,3«) 

Lllera." 

Bamis. 

l,22i;XU;000 
1,385,173,000 
l,m,  219,009 

i;  534!  6441018 

a  ElUllutal  I  United  BUtea  barret- lES.flS5  Uten;  1  lit 
Production  o/cTude  petroleum  in  the  Dutch  Eatt  Indie*  ii 


r-l,a5e7<)uarts, 
1907  and  1908,  by  JUldt. 
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JAPAN. 

In  the  following  table  is  given  the  production  of  petroleum  in  Japan 
from  1903  to  1908,  inclusive: 

Production  of  petroleum  in  Japan,  190S-1908.  « 
[Barrels  of  42  gallons.] 


Year. 


Crude. 


1903. 

1904. 

1905 

1906. 

1907. 

1906. 


Koku. 
1,065,116 
1,249,636 
1,296,482 
1,601,563 
1,766,464 
1,816,001 


Barreli, 

1,209,971 

1,419,473 

1,472,804 

1,705,776 

1,994,207 

2,061,841 


Refined. 


JTofctt. 
333,346 


682,138 
665,420 
608,833 


BarreU. 
378,681 


661,300 
744,667 
799,874 


a  Excluding  the  island  of  Formosa. 
1  koku-39.7  English  gallons-47.46  United  States  gallons-1.136  United  States  barrels. 


In  the  following  table  is  given  a  statement  of  the  production  of 
crude  petroleum  m  Japan,  1905-1908,  by  fields,  as  reported  by  the 
mining  bureau  of  the  department  of  agriculture  and  commerce,  Tokyo : 

Production  of  crude  petroleum  in  Japan,  1905-1908,  by  fields. 


Field. 


1905. 


1906. 


NnGATA  PREFECTUBE. 

Echieo: 

Iligashiyama 

Nisniyama 

NUtsu 

Kublki , 

Amaze 

Ojiya 

others  (except  Formosa) 


Koku. 
273,844 
271,495 
634,704 

97,076 
6,220 

14,180 


Total  quantity 1,296,482 

Total  value 


Koku. 

304,847 

294,277 

808,666 

76,678 

7,262 

9,964 


1,501,663 


1907. 


Koku. 

342, 0t2 

360,116 

970,666 

63,672 

12,447 

6,732 


1,765,464 


1908. 


Koku. 

263,667 

492,303 

807,008 

62,938 


7,097 
6,450 


1,639,647 


S3, 226, 163 


The  following  table,  taken  from  the  report  of  the  Nagaoka  Chamber 
of  Commerce,  gives  the  production  of  refined  petroleum  in  Niigata 
Prefecture  in  the  year  1908: 

Production  of  refined  petroleum  in  Niigata  Prefecture  in  1908, 


Kind. 

Quantity. 

Value. 

Kerosene 

Koku. 
548,650 
150,183 

BarreU. 
623,266 
170,608 

Yen, 
10,012,863 
2,380,401 

DoOan. 
4,086,406 

Solar  oil r 

1,186,440 

698,833 

793,874 

12,303,264        6,171,846 

1  yen-10.498. 
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Production  of  crude  petroleum  in  Japan  and  Formosa  in  1906-1908. 


Year. 


1906 
1907 
1906 


Japan. 


Koku. 
1,501,563 
1,755,464 
1,815,001 


BarreU. 
1,705,776 
1,994,207 
2,061,841 


Total. 


Koku. 
1,505,957 
1,769,929 
1,823,001 


BarreU. 
1,710,768 
2,010,639 
2,070,929 


o  Estimated. 


Production  of  refined  petroleum  in  Japan  and  Formosa  in  1906-1908. 


Year. 

Japan. 

Formosa. 

Total. 

1906 

Koku. 
582,138 
655,420 
608,833 

BarreU. 
661,309 
744,557 
793,874 

Koku. 
a  3, 515 
oil,  572 
o  16, 986 

BarreU. 
3,993 
13, 146 
19,296 

Koku. 
585,653 
666,992 
716,819 

BarreU. 
665,302 
757,703 
813, 170 

1907 

1908 

a  Estimated. 


That  the  oil  fields  of  Japan  are  far  from  supplying  the  wants  of 
Japan  is  evident  from  the  following  statement  taken  from  the  British 
consular  report  showing  the  imports  of  petroleum  during  the  years  1906 
and  1907: 


Wheooe  Imported. 

1906. 

1907. 

Gallons. 

Valae. 

Gallons. 

Value. 

United  States 

44,510,557 

12,084,279 

1,184,202 

1,649,969 

$4,758,816 

1,137,529 

94,371 

147,904 

44,489,816 

24,004,321 

1,581,477 

12 

$4,734,626 

2,250,877 

148,245 

2 

Diit^^  Tn*fij^ 

Asiatic  R  ussia 

All  otber  countries 

59,429,008 

6,138,793 

70,165,626 

7,133,750 

Consumption  of  kerosene  in  Japan,  1904^1907. 


Year. 

Domestic. 

Imported. 

Total. 

1904 

Koku. 
562,143 
596,580 
686,483 
389,126 

Koku. 

2,041,295 

1,467,582 

1,485,725 

671,102 

Koku. 
2,603,438 
2,064,162 
2,172,206 
1,060,228 

BarreU. 
2,957,506 

^,  u44,  ooo 

2,467,628 
1,204,419 

1906 

1906 

1907* 

o  First  six  months. 


PROSPECTING  IN  FOREIGN  COtTNTRIES. 

In  Persia  the  existence  of  petroleum  has  been  recognized  for  many 
years,  but  the  general  interest  aroused  in  fuel  oils  for  naval  purposes, 
especially  by  tne  British  Admiralty,  has  led  to  much  prospecting, 
and  three  wells  were  drilled  near  Shuster,  south  Persia,  wnich  showed 
moderate  outputs  of  petroleum  similar  to  Russian  oil  and  much 
natural  gas.  The  Egyptian  oil  trust  has  opened  the  long-known 
oil  indications  along  the  Gulf  of  Suez,  with  reported  successful  results. 
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Nigeria,  in  West  Africa,  also  began  definite  exploration  of  the  petro- 
leum indications,  and  some  interest  was  aroused  in  the  Orange  Colony 
in  South  Africa.  Chance  finds  of  oil  in  excavations  for  other  purposes 
are  noted  in  Pas-de-Calais,  in  the  north  of  France,  and  near  ViUamar- 
tin,  in  Spain.  At  Roma,  300  miles  west  of  Brisbane,  in  New  Zealand, 
natural  gas  and  oil  have  been  struck  at  3,700  feet.  The  gas  has  been 
put  to  local  use. 

WORIiD'S  PRODUCTION. 

World's  production  of  crude  petroleum,  1904^1908,  by  countries. 

[Barrels  of  42  gallons.] 


Country. 


United  States 

Russia , 

Sumatra,    Java. 

and  Borneo 

Galicia 

Roumania 

India 

Japan 

Mexico , 

Canada 

Qennany 

Peru 

Italy 

Other 


1904. 


iga5. 


117,080,960 
78,536,655 

7,682,014 

5,947,383 

3,599,026 

3,385,468. 

1,418,767 


552,575 
637,431 
345,834 
25,476 
040,000 


134,717,580 
54,960,270 

8,586,804 
5,765,317 
4,420,987 
4,137,098 
1,341,167 


634,095 
560,963 
447,880 
44,027 
a30,000 


219,251,589 


215,646,-178 


1906. 


126,493,936 
58,897,311 

8,662,572 
5,467,967 
6,378,184 
4,015,803 
1,710,768 


569,753 
578,610 
534,929 
53,577 
030,000 


213,398,410 


1907. 


166,095,335 
61,850,734 

8,377,099 

8,455,841 

8,118,207 

4,344,162 

2,010,639 

1,000,000 

788,872 

756,631 

741,226 

59,875 

030,000 


262,628,621 


1908. 


Barrels. 

179,572,479 

62,186,447 

8,752,822 

12,612,295 

8,252,157 

5,047,038 

2,070,929 

3,481,410 

527,987 

1,009,278 

1,011,180 

060,000 

030,000 


284,614,022 


Metric  tons. 

23,942,997 

8,291,526 

1,143,243 

1,754,022 

1,147,727 

672,938 

276,124 

464,188 

70,400 

141,900 

134,824 

8,344 

4,000 


38,052,233 


Percent- 
age of 
total  pro- 
dueuon. 


63.  U9 
21.  S' 

3.(0 
4.43 

2.0) 
1.77 
.73 
1.22 
.19 
.33 
.36 


.03 


loaoo 


a  Estimated. 


MAP  OF  THE  OIL  AND  NATURAL- GAS  FIELDS. 

The  map  accompanying  this  report  is  a  revision  of  the  map  pre- 
pared by  F.  H.  Oliphant  and  published  by  the  United  States  Geolog- 
ical Survey  in  1904.  The  object  of  the  map  is  to  show  the  general 
areas  where  oil  and  gas  have  actually  been  found,  without  any  pre- 
diction as  to  the  prooabilitv  of  future  developments.  Inasmuen  as 
these  outlines  are  continually  changing,  further  revisions  of  this  map 
will  be  published,  and  criticisms  of  this  pubUcation  will  therefore  be 
welcomed. 


'ffiE  CEMENT  INDUSTRY  IN  THE  UNITED  STATES  IN  1908. 


By  Edwin  C.  Eckel. 
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following  report  is  based  are  collected  directly  by  the  United  States 
Geological  Survey,  requests  for  statistics  of  production  being  sent  to 
every  cement  plant  in  the  country  operating  during  the  year.  It  is 
a  ])leasure  to  acknowledge  the  promptness  and  completeness  with 
which  these  statistical  inquiries  are  answered.  For  a  number  of 
years  past  returns  have  been  received  from  every  producing  plant,  so 
that  tne  Survey's  cement  statistics  have  covered  the  industry  com- 
pletely. At  the  present  time  it  is  particularly  desirable  to  note  that 
the  figures  reported  by  the  various  producers  are  accepted  and  used 
absolutely  without  change  in  the  various  tables  of  this  report.  This 
is  necessary,  since  there  is  no  legal  or  other  convenient  method  of 
checking  the  individual  returns. 

PRODUCTION. 

« 

Before  taking  up  the  statistics  relating  to  the  three  kinds  of  cement 
separately,  it  is  of  interest  to  summarize  the  facts  relative  to  the  total 
cement  production  of  the  United  States  in  1908. 

The  total  quantity  of  Portland,  natural,  and  puzzolan  cements  pro- 
duced in  the  United  States  during  1908  was  52,910,925  barrels, 
valued  at  $44,477,653.  As  compared  with  1907,  whose  production 
was  52,230,342  barrels,  valued  at  S55,903,851,  the  year  1908  showed 
an  increase  of  1.3  per  cent  in  quantity,  and  a  decrease  of  20  ner  cent 
in  value.  The  increase  in  quantity  is  the  smallest  ever  recoraed,  and 
the  heavy  decrease  in  value  indicates  the  serious  trade  conditions 
which  the  cement  industry  encoiuitered  during  1908. 

The  distribution  of  the  total  production  among  the  three  main 
classes  of  cement  is  shown  in  the  following  table.  For  comparison 
the  figures  for  1906  and  1907  are  also  presented. 

Total  production  of  cement  in  the  United  States  in  1906 y  1907,  and  1908 ,  by  classes. 


Class. 


1906. 


Quantity 
(barrels). 


PortlADd '  46,403,424 

Natnnl 4,056,797 

Puaoian 481,224 


61,000,445 


Value. 


$52,466,186 
2,423,170 
412,921 


65,302,277 


1907. 


1908. 


Quantity 
(barrels). 


Value. 


48,785,390  953,992,651 
2,887,700      1,467,302  i 
557,252  443,998  ) 


62,230,342  I  66,903,851 


Quantity 
(barrels). 

Value. 

61,072,612 

1,686,682 

151,451 

S43,547,679 

834,509 

06,468 

52,910,926 

44,477,663 

441 


442 
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TOTAL  CEMENT  PRODUCTION,  1818-1908. 

It  is  of  advantage  to  summarize,  at  intervals,  the  complete  statis- 
tics relative  to  anjr  industry.  For  this  reason  the  present  report 
contains  tables  giving  the  production,  in  each  year,  of  Portland, 
natural,  and  puzzolan  cements  since  the  commencement  of  their 
manufacture  m  the  United  States.  In  the  following  summary  table 
these  figures  are  combined  so  as  to  give  the  total  production  of  all 
kinds  of  cement  in  the  United  States  to  date: 

Total  production  of  cement  v(i  the  United  States^  1818-1908 ^  by  kinds. 


Kind. 


Period. 


1870-1908 


Portland 

Natural 1818-1908 

PuMolan 189&-1906 


Total 
(barrels). 


395,567,395 

227,102,065 

4,145,657 


626,815,137 


PORTLAND   CEMENT. 

PRODUCTION. 

The  total  Portland  cement  production  of  the  United  States  in  1908 
was  51,072,612  barrels,  valued  at  $43,547,679.  As  compared  with  the 
output  of  1907,  which  was  48,785,390  barrels,  valued  at  $53,992,551, 
the  figures  reported  for  1908  indicate  an  increase  in  quantity  of  4.6 
per  cent  and  a  decrease  in  value  of  19.3  per  cent. 

In  view  of  the  trade  conditions  dunng  the  year,  the  matter  for 
surprise  is  not  that  the  increase  in  output  was  so  small,  but  that  there 
should  have  been  any  increase  at  all.  When  the  total  production  is 
grouped  by  States,  as  in  the  table  below,  certain  peculiarities  of 
distribution  of  this  increase  become  obvious ;  and  when  the  reports  of 
individual  plants  are  examined,  the  matter  becomes  still  more  in- 
teresting. In  the  present  place  it  can  only  be  said  that  all  of  the 
older  producing  States,  especially  in  the  East,  showed  heavy  de- 
creases in  output;  that  a  relatively  smaU  number  of  plants,  mostly 
in  the  Middle  West,  reported  very  large  increases  as  against  1907; 
and  that  the  only  really  large  producer  to  report  an  increase  was  the 
United  States  Steel  Corporation.  This  latter  fact  is  the  more  interest- 
ing because,  as  shown  in  the  table  immediately  following,  the  gain 
reported  by  the  Steel  Corporation  accounts  for  all  (and  more  tnan 
all)  of  the  increase  in  production  for  the  country. 

Production  of  Portland  cement  by  the  whole  country  and  by  the  United  States  Steel  Cor^ 

potation  in  1907  and  1908, 


Total  production 

Production  United  States  Steel  Corporation 

Total  production  less  production  of  United  States  Steel  Corporation 


1907. 


BarrOi. 
48,785,390 
2,129,700 


46,666»a90 


1908. 


Barrctf. 
61,072,612 
4,535,800 


48,587,812 
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It  need  hardly  be  explained  that  the  figures  here  quoted,  as  giving 
the  output  of  the  Steel  Corporation's  cement  plants,  are  taken  from 
the  annual  reports  of  the  Corporation  as  issued,  so  that  there  is  no 
violation  of  confidence  in  presenting  them  thus  separately. 


PRODUCTION  BY  STATES. 


In  the  following  table  the  Portland  cement  production  has  been 
grouped  by  States.  For  convenience  in  comparison,  the  production 
for  1907  is  also  presented  in  as  nearly  similar  grouping  as  is  possible. 

Production  of  Portland  cement  in  the  United  States  in  1907  and  1908 ^  by  Slates. 


State. 


1007. 


Fennsylvania. 
New  Jersey... 

Indiana. 

Michigan. 

Kansas... 

Kentucky 

Missouri 

NewYork.... 

Illinois 

CaUforaia 

Washington... 

Alabama. 

Georgia 

Vtr^nia. 

West  Virginia. 

Ohio 

Colorado 

Utah 

Arlsona 

South  Dakota. 


Produ- 
cing 
plants. 


22 
3 

7 

14 

5 

1 
2 

9 
5 


Quantity 
(barrels). 


20, 
4, 
3. 
3, 
3, 

}=>■ 

2, 

2, 


V}^. 


393,965 
448,896 
782,841 
572,668 
353,926 

186,925 

290,955 
036,093 

803,004 


?! 

1| 
1  I 

I) 

2 'I 


1,274,470 


151,176 
864,938 

534,534 


Value. 


119,698,006 
4,738,516 
4,767,860 
4,384,731 
4,240,358 

3,320,248 

2,433,918 
2,632,576 

2,715,388 


1,383,305 

1,377,155 
1,395,179 

915,301 


94 


48,786,390 


53,992,551 


1908. 


State. 


Pennsylvania. 

Indiana 

Kansas 

IlUnols 

New  Jereey... 

Michigan 

Missouri 

Callfomla 

Washington. . . 

NewYork 

Ohio 

Iowa 

Kentucky 

Tennessee 

Texas 

Oklahoma 

South  Dakota. 
Colorado 

ArlKona 

Utah 

Maryland 

Vlr^nia 

Massachusetts 

Alabama 

Oeorgia 


Produ- 
cing 
plants. 


17 
7 
7 
5 
3 

15 
4 

4 

2 

7 
8 

1 
1 
1 

2 
2 

1 
2 

1 
2 

1 
1 
1 

2 
1 


98 


Quantity 
(barrels). 


18, 
6, 
3, 
3. 
3, 
2, 
2, 


254,806 
478, 165 
854,603 
211,168 
208,446 
892,576 
929,504 


I  2,480,100 


1, 

1, 


!■■ 


988,874 
521,764 

205,251 


} 


51,072,612 


Value. 


113,899,807 
5,386,563 
2,874,457 
2,707,044 
2,416,009 
2,556,215 
2,571,236 

3,268,196 

1,813,623 
1,305,210 

1,176,499 


917,977 

924,039 

809,306 

1,057,433 

507,603 

805,236 

502,225 

511, 118 

310,244 

274,995 

43,547,679 


RANK  OF  PRODUCING  STATES. 

In  1906  and  1907  the  leading  cement-producing  States  ranked  in 
the  same  order,  as  follows:  Pennsylvania,  New  Jersey,  Indiana, 
Michigan,  Kansas,  New  York,  Illinois,  Missouri.  In  1908,  however, 
some  very  curious  changes  in  rank  occurred,  owing  to  the  decreases 
shown  by  the  Eastern  States  and  Michigan,  and  the  heavy  increases 
reported  from  some  of  the  Middle  Western  States.  The  order  of  pro- 
duction in  1908  was  therefore  as  follows:  Pennsylvania,  Indiana, 
Kansas,  Illinois,  New  Jersey,  Michigan,  Missouri,  New  York. 

PRODUCTION  BY  DISTRICTS. 

The  present  geographic  distribution  of  the  Portland  cement  indus- 
try is  indicated  in  the  following  tables,  where  the  total  production  of 
tixe  yeaiB  1905, 1906,  1907,  and  1908  is  grouped  according  to  h 
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The  term  ^'East/'  as  used  in  these  tables,  includes  plants  in  Penn- 
sylvania, New  Jersey,  New  York,  and  Massachusetts.  The  '*  Cen- 
tral'' plants  are  those  in  Ohio,  Indiana,  Michigan,  Illinois,  Iowa,  and 
Missouri.  Under  *'West"  are  included  plants  in  Kansas,  Colorado, 
South  Dakota,  Utah,  and  Arizona.  On  the  Pacific  coast  plants  are 
operating  in  California  and  Washington.  In  the  South  plants  are 
located  m  Maryland;  Virginia,  West  Virginia,  Kentucky,  Tennessee, 
Qeorgia,  Alabama,  Oklahoma,  and  Texas. 

Geographic  dUtrilmtion  of  the  Portland  cement  industry,  1906-1908. 


District. 


Oatpat,  In  barrels. 


1905. 


1906. 


East 19,689,675 

Central 10,723,802 

West j  2,470,349 

Pacific  coast 1,225,429 

South.. I  1,237,657 

35,246,812 


25,483,026 

14,030,665 

3,834,656 

1,310,435 

1,804,643 


27,134,816 

13,479,703 

4,463,397 

1,883,004 

1,814,470 


19QB. 


23,472,126 

17,744,034 

6,  in,  513 

2,480,100 

2,204,840 


46,463,424  I  48,785,390       61,072,612 


District. 


Plants  in  operation. 


Percentage  of  total  output. 


East 

Central 

West 

Pacific  coast 
South 


1906. 


30 

32 

7 

3 

7 


79 


1906. 

1907. 

1908. 

31 

34 

28 

34 

37 

40 

8 

10 

13 

4 

5 

6 

7 

8 

11 

84 

94 

96 

1905.    ,    1906. 


65.6 

30.4 

7.0 

3.5 

3.6 


54.9 

3a2 

8.2 

2.8 

3.9 


1907. 

r 

1906. 

6&6 : 

4r>.o 

27.6 

34.7 

9.2 

lai 

3.9 

4.9 

3.7 

4.3 

loao     loao     loao 


lOOLO 


r. 


PRODUCTION  OF  THE  LEHIGH  DISTRICT,  1890-190S. 

In  an  earlier  report  of  this  series  the  statement  was  made  that  "The 
Portland  cement  industry  exhibits  the  same  tendency  toward  geo- 
raphic  centralization,  though  to  a  less  dcCTee,  that  has  given  Pittd- 
urg  its  preeminence  as  an  iron  producer.  In  the  case  of  tne  Portland 
cement  industry  the  concentration  of  plants  is  in  the  so-caUed 
Lehigh  district  of  Pennsylvania,  with  its  New  Jersey  continuation. 
The  Lehigh  district  was  the  point  where  Portland  cement  manufac- 
ture was  first  undertaken,  and  it  owes  its  continued  preeminence  to  the 
possession  of  good  raw  materials,  good  labor,  good  and  fairly  cheap 
Kiel,  and  excellent  transportation  facilities  to  large  eastern  markets.  ' 
At  the  present  time  it  mi^ht  well  be  added  that,  just  as  the  future 
of  the  Pittsburg  steel  district  is  definitely  limited  by  the  growth  of 
production  at  Gary,  Buffalo,  Birmingham,  and  the  Atlantic  plants, 
so  the  Lehigh  district  is  now  facing  similar  limitations.  Eacn  year 
witnesses  a  marked  narrowing  of  the  profitable  market  area  for 
cement  made  in  the  Lehigh  district.  The  existing  plants  in  western 
Pennsylvania  now  control  the  situation,  during  ordinary  years,  in 
that  direction,  while  existing  and  prospective  plants  in  West  Vir- 
ginia, Virginia,  and  New  York  will  more  and  more  restrict  shipments 
to  the  South  and  East. 
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The  Lehigh  district  possesses  great  manufactiirin^  advaatages,  and 
its  annual  output  has  oy  no  means  neoessarily  reached  its  maximum, 
but  the  decrease  in  the  margin  of  profit  and  the  narrowing  of  the 
market  area  are  so  obvious  that  strong  companies  can  no  longer  look 
to  their  Lehigh  district  plants  as  being  sufficient  for  the  future. 

The  followmff  table  snows,  by  three-year  periods  since  1890,  the 
production  of  me  Lehigh  district,  the  total  production,  and  the  per- 
centage of  the  Lehigh  district  output  to  the  total  production: 

Portland  cement  production  in  the  Lehigh  district  and  in  the  United  States^  1890-1908,  in 

barrele. 


UBO 
UBl 

in2 

I»3 
IffiS 

1806 

18B7 


201,000 
248,500 
280,840 

265,317 
485,329 
634,276 


835,500 
454,813 
547,440 

590,652 
798,767 
990,324 


1,048,154  '  1,543,023 
2,002,059  '  2,677,775 
2,674,304  ,    3,602,284 


Percent- 
age of  to- 
telman- 
ufactured 
In  Lehigh 
district. 


Year. 


Lehigh  dis- 
trict 
oatpat. 


60.0.11899 '  4,110,132 

54.7  |l  1900 6,163,629 

61.3  1901 1  8,595,340 

'I  I 

44.9   I  1902 ,  10,829,922 

60.8  1903 12,324,922 

64.0  1904 14,211,039 

I  I 

68.1  1905 17,368,687 

74.8   1906 ;  22,784,613 

72.4  ,1907 24,417,686 

'  1908 1  20,200,387 


5,652,260 

8,482,020 

12,711,225 

17,230,644 
22,342,973 
26,505,881 

35,246,812 
46,463,424 
48,785,390 

51,072,612 


Percent- 
age of  to- 
tal man- 
ufiactuxed 
in  Lehigh 
district. 


72.7 
72.6 
67.7 

62.8 
65.2 
53.7 

«.3 
49.0 
50.0 

39.6 


THE  STATUS  OF  NEW  YORK  AS  A  CEMENT  PRODUCER. 

In  view  of  the  relation  of  New  York  to  the  early  history  of  the 
Portland  cement  industry  in  this  country,  it  is  a  matter  of  surprise 
that  the  State  has  not  assumed  a  more  prominent  position  in  the 
present  stage  of  the  industry.  The  matter  can  not  be  cleared  up 
Dj  referring  its  low  rank  to  deficiencies  in  raw  materials,  transporta- 
tion routes,  or  markets,  for  a  very  casual  examination  will  show 
that  its  suppUes  of  available  raw  materials  are  large,  and  that  it 
contains  or  gives  ready  access  to  a  number  of  important  markets. 
The  fact  that  during  1908  it  ranked  eighth  among  the  States  as  a 
cement  producer  is  tnerefore  to  be  explained  otherwise. 

New  York  State  at  present  contains  a  number  of  Portland  cement 
plants,  but  even  the  successful  ones  have  been  able  to  exert  little 
mfluence  on  the  industry  at  large.  This  is  chiefly  due  to  the  manner 
in  which  they  were  located,  when  regard  was  paid  chiefly  to  the 
limestone  supply  and  only  secondarily  to  Questions  of  market.  To 
build  a  cement  plant  so  located  as  to  yield  only  cement  may  be  an 
interesting  technical  operation,  but  it  is  not  eooa  business.  In  order 
to  be  satisfactory  industrially,  a  plant  should  produce  dividends  as 
well  as  cement.  In  the  past  history  of  the  New  York  industry  this 
fact  seems  to  have  been  overlooked. 

When  the  situation  is  examined  critically,  with  markets,  routes, 
and  raw  materials  all  in  mind,  it  will  be  seen  that  there  are  only  a 
few  locations  in  New  York  where  to-day  the  erection  of  a  large  plant 
would  be  justifiable.  In  the  writer's  opinion  the  number  of  such 
areas  or  localities  does  not  exceed  four.     To  put  the  matter  in  another 
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waj;  the  erection  of  laree  plants  at  each  of  these  localities  would 
dominate  the  cement  trade  not  only  of  New  York  but  of  New  England 
as  well.  To  add  to  the  interest  of  the  situation,  it  may  be  noted  that 
in  three  out  of  the  four  critical  areas  the  raw-material  supplies  were 
geographically  so  compact  that  it  was  by  no  means  impossible  for 
one  company  to  secure  complete  control  of  all  the  really  avaUable 
rock. 

In  order  to  compare  the  ideal  with  the  actual  New  York  locations, 
it  can  be  said  that  a  year  ago  three  of  the  controlling  areas  were  not 
held  by  any  cement  company;  the  fourth  was  occupied  by  a  com- 
pany which  for  many  reasons  could  not  avail  itself  of  its  natural 
advantages  of  location.  The  last  twelve  months,  however,  have 
brought  about  many  changes  in  the  cement  trade,  and  the  readjust- 
ments in  New  York  are  not  among  the  least  of  thenu  Of  the  four 
locations  noted,  that  at  Hudson  is  now  controlled  by  leading  interests 
in  the  Atlas  Portland  Cement  Company;  two  of  tne  other  areas  are 
held  by  another  established  cement  company,  and  the  fourth  may  be 
developed  in  the  near  future.  The  result  of  these  acquisitions  is  that 
New  York  State  will  have  a  new  series  of  modem  and  well-located 
plants,  and  that  its  output  may  then  approximate  that  of  Indiana. 


GROWTH  OF  THE  PORTLAND  CEMENT  INDUSTRY,  1870-1908. 

In  the  table  following  statistics  are  given  covering  the  annual  pro- 
duction of  Portland  cement  in  this  country  from  the  inception  or  the 
industry,  in  the  early  seventies,  to  the  present  day: 

Production  of  Portland  cement  in  the  United  States^  1870-1908,  in  harreU, 


Year. 


1870-1879, 

1880 

1881 

1882 

1883 


1884. 
1885. 
1886. 
1887, 
1888. 


Quantity.         Value. 


Year. 


1889.. 
1890  o. 
1891.. 
1892.. 
1893.. 


82,000 
42,000 
60,000 
85,000 
90,000 

100,000 
150,000 
150,000 
250,000 
250,000 

300,000 
335,500 
454,813 
547,440 
590,652 


1246,000 
126,000 
150,000 
191,250 
193,500 

210,000 
292,500 
292,500 
487,500 
487,500 

500,000 

704,050 

967,429 

1,153,600 

1,158,138 


1894. 
1895. 
1896. 
1897. 
1898. 

1899. 
1900. 
1901. 
1902. 
1903. 

1904. 
1905. 
1906. 
1907. 
1908. 


Quantity,   j     Vahaa. 


798,757 

M0,324 

1,543,023 

2,677,775 

3,602,284 

5,6S2,206 

8,482,020 

12,711,225 

17,230,644 

22,342,073 

26,505,881 
35,246,812 
46,463,424 
48,785,390 
51,072,912 

395,567,395 


81,383,473 
1,586,830 
2,424,011 
4,315,991 
5,970,773 

8,074,371 

9,280,525 

12,532,380 

20,864,0» 

37,713,319 

23,855,119 
33,245,857 
63,486,185 
53,903,551 
43,547,6:9 


a  The  figures  for  1890  and  prior  years  were  estimates  made  at  the  close  of  each  year,  bat  are  belfevwl  to  bt 
substantidly  correct.     Since  1890  the  official  figures  are  based  on  complete  returns  from  all  prodooecs. 

On  examination  of  this  table  it  will  be  seen  that  the  industry  showed 
a  fair  but  not  in  any  way  remarkable  rate  of  growth  from  its  com- 
mencement in  the  seventies  until  1895.  At  the  latter  date,  however, 
a  very  strikins;  development  commenced,  coincident,  it  may  be  noted, 
with  the  development  of  coal  burning  in  the  rotary  kiln.  This  rapid 
rate  of  growth  continued  until  1907,  when  it  was  checked  temporarily 
by  the  financial  crisis  of  that  year 
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52,000»000 


50.000.000 


45.000,000 


40.000.000 


35.000.000 


The  phenomeiial 
growth  or  the  indus- 
try in  this  period  is  il- 
lustrated very  strik- 
ingly in  figure  1, 
where  it  is  shown 
graphically  for  the 
years  1890  to  1908, 
inclusive.  For  com- 
parison, the  decline 
in  the  natural  cement 
industry  is  plotted  on 
the  same  dia^am. 

On  examinmg  the 
cement  statistics  for 
a  series  of  years,  it 
will  be  seen  that  the 
output  of  Portland 
cement  has  so  far 
shown  an  increase 
each  year,  rising  from 
42,000  barrels  in  1880 
to  335,500  barrels  in 
1890,  to  8,482,020 
barrels  in  1900,  and 
to  51,072,912  barrels 
in  1908.  The  natural  2  26.ooo.ooo 
cement  production, 
on  the  other  hand, 
reached  its  maxi- 
mum in  1899,  with  an 
output  of  9,868,179 
barrels.  Since  that 
year  it  has  shown 
an  almost  continuous 
and  rapid  decrease 
annually,  until  now 
it  has  l>ecome  a  rela- 
tively unimportant 
factor  in  the  cement 
situation. 


90.000.000 


CO 


q: 


20.000,000 


15.000.000 


10.000.000 


DECLINE  IN  CE- 
MENT  PRICES, 
i88o-xgo8. 

Perhaps  the  most 
striking  feature  con- 
nected with  the  Port- 
land cement  indus- 
try in  this  coimtry 
has  been  the  decline 
in  cement  prices  dur- 
ing the   last   thirty 
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FioxTRE  5.— Comparison  of  production  of  Portland  and 
natural  cement,  1890-1908. 
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years.     This  decline  has,  as  a  matter  of  fact,  been  as  steady  and  as 
marked  as  the  growth  in  annual  output. 

The  f ollo^ving  table  gives  the  average  price  per  barrel  of  Portland 
cement  in  bulk  at  the  point  of  manufacture,  derived  from  the  official 
figures  published  annually  by  the  Geological  Survey.  The  price 
excludes  the  cost  of  the  package  but  includes  packing-house  labor. 

Average  prices  per  barrel  of  Portland  cement,  1870-1908. 


1870-1880 

$3.00 

1892 

$2.11 

1901 

$0.99 

1881 

2.50 

1893 

1. 91 

1902 

L21 

1882 

2. 01 

1894 

1.73 

1903 

1.24 

1883 

2. 15 

1895 

1. 60 

1904 

88 

1884 

2. 10 

1896 

1. 57 

1905 

96 

1885-1888 

1. 95 

1897 

1. 61 

1906 

1. 13 

1889 

1. 67 

1898 

1. 62 

1907 

L 11 

1890 

2. 09 

1899 

1. 43 

1908 

85 

1891 

2. 13 

1900 

1. 09 

In  the  following  diagram  (fig.  6),  the  fall  in  cement  prices  during  the 
period  1880-1907  is  shown  graphically: 
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FxouBS  6.— Tbe  decline  In  cement  prtoes,  1880-1906. 
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PRODUCTION  ACCORDINO  TO  RAW  MATERIALS  USED. 

In  the  foUowiiig;  table  the  production  of  Portland  cement  in  the 
United  States  is  classified  according  to  the  kinds  of  raw  materials 
from  which  the  cement  is  manufactured.  The  production  is  grouped 
as  follows : 

Type  1  includes  cement  produced  from  a  mixture  of  argillaceous 
limestone  ("cement  rock")  and  pure  limestone.  This  is  the  combina- 
tion of  materials  used  in  all  the  cement  plants  of  the  Lehigh  district  of 
Pennsylvania  and  New  Jersey,  and  also  at  several  western  plants. 

Type  2  includes  cement  made  from  a  mixture  of  comparatively 
pure  limestone  with  clay  or  shale.  This  mixture  is  employed  at  many 
plants  aJl  over  the  United  Stat«s. 

Type  3  includes  cement  manufactured  from  a  mixture  of  marl  and 
clay.  This  type  of  mixture  is  used  only  in  the  States  of  Michigan, 
Ohio,  Indiana,  and  New  York. 

Type  4  includes  PortJand  cement  manufactured  from  a  mixture  of 
limestone  and  blastr-fumace  slag. 

Proditetion,  in  barrels,  and 
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1,735,W3 

a, 078,000 
a.iK.ooo 

<;»m:mo 

This  table,  brought  up  to  date,  shows  a  continuation  of  movements 
whose  trend  has  been  noted  in  earlier  years — the  decrease  in  the 
relative  production  from  cement  rock  (type  1)  and  from  marl 
(type  3),  and  the  corresponding  increase  in  the  production  from 
limestone  (type  2)  and  from  slag  (type  4).  The  falling  off  in  the 
relative  output  from  marl  is  natural  enough,  and  this  relative  de- 
crease may  be  expected  to  continue.  The  decrease  in  the  percentage 
produced  from  cement  rock  is  due  simply  to  the  lessening  com- 
parative importance  of  the  Lehigh  district^  a  condition  concerning 
which  there  is  some  discussion  on  a  preceding  p^e  and  concerning 
which  it  may  be  added  here  that  this  trend  may  be  reversed  in  the 
near  future.  Two  districts,  containing  cement  rock  of  the  Lehigh 
type  but  widely  separated  geographically  from  the  Lehigh  distnct 
itself,  may  reasonably  be  expected  to  become  heavy  producers  within 
the  next  two  -or  three  years. 

AH  of  the  Portland  cement  now  made  in  this  country  from  slag  and 
limestone  is  the  output  of  the  Universal  Portland  Cement  Company, 
a  subsidiary  of  the  United  States  Steel  Corporation.  The  product  is  a 
true  Portland  cement  in  every  sense  of  the  term,  and  the  growth  of 
output  reflects  credit  on  the  way  in  which  prejudice  and  ignorance 
have  been  gradually  overcome. 
1B250— K  B 1908.  PT  2 29 
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NATURAIi  CEMENT 


PRODUCTION. 


The  natural  cement  produced  in  the  United  States  during  1908 
amounted  to  1,686,862  barrels,  valued  at  $834,509,  as  compared  with 
an  output  of  2,887,700  barrels,  valued  at  $1,467,302,  in  1907,  a  de- 
crease m  1908  of  1,200,838  barrels,  or  over  41  per  cent,  in  quantity, 
and  of  $632,793,  or  over  43  per  cent,  in  value. 


FBODUOTION  BY  STATES. 


In  the  following  table  the  natural-cement  production  of  ^  1908  is 
classified  by  States,  the  figures  for  1907  being  added  for  comparison: 

Production  of  natural  cernent,  in  1907  and  1908,  by  States. 


1907. 

State. 

190B. 

8^. 

Niim- 
laerof 
works. 

Ouantlly 
(barrels;. 

Value. 

Prodoo- 

ing 
plants. 

Quantity 
(barrels). 

Valna. 

nilnois 

8 
12 
16 

4 

2 

1 

2 
2 

4 
1 
1 

2 
1 
2 

284,699 
400,000 
947,929 
646,871 

}     129,077 
338,195 

162,029 

902,750 
140,000 
633,170 
263,960 

71,062 
176,379 

89,962 

New  York 

Pennsylvania 

6 
3 
3 
2 

2 
1 
1 

2 

1 

1 

2 
1 

623,618 
252,479 
212,901 
188,859 

87,169 

119,656 
\     202,190 

•441,136 

Jn<ilAnA 

87,192 

New  York 

42,580 

Pemisylyania 

KftTiinuf 

nUnob 

68,772 

Tfoas. 

T«Ta8    

47,725 

finnnritL 

Colorado 

vraUl|$ia  ........... 

Kentucky 

Kentucky 

Mftnrlaiid . .    .  . , . 

53,904 

Ohio 

Ohio 

VlTglniA 

Minnesota 

Wlsoonnln 

]jfffnne$iot|i 

98,200 

North  Dakota 

52 

2,887,700 

1,467,302 

26 

1,686,862 

834,509 

GROWTH  AND  DECLINE  OP  THE    NATURAL-CEMENT   INDUSTRY. 

z8z8-Z908. 

The  following  table  contains  statistics  relative  to  the  natural- 
cement  industry  since  its  commencement  in  this  country  in  1818.  It 
will  be  seen  that  the  natural-clement  trade  reached  its  greatest  pros- 
perity in  thp  period  1887-1903,  inclusive,  its  year  of  maximuni  out- 
f>ut  being  1899,  when  9,868,179  barrels  of  natural  cement  were  manu- 
actured  in  the  United  States.  Beginning  with  1904,  the  industry 
has  shown  marked  and  continuous  declines  in  production  each  year, 
and  its  production  for  1908  is  by  far  the  lowest  on  record  since  1870. 

Production  of  natural  cement  in  the  United  States,  1818-1908,  in  barrels. 


1818-1829 300, 000 

1830-1839 1, 000, 000 

1840-1849 4,250,000 

1850-1859 11, 000, 000 

1860-1869 16,420,000 

1870-1879 22,000,000 

1880 2,030,000 

1881 2,440,000 

1882 ,,.,  3,165,000 


1883 4,190,000 

1884 4,000,000 

1885 4,100,000 

1886 4,186,152 

1887 6,692,744 

1888 6,253,295 

1889 6,531,876 

1890 7,082,204 

1891 7»  451,535 
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.    8,211,181  I  1902 

.     7,411,816  I  1903 

.     7,563,488     1904 4, 

.     7,741,077     1905 4, 

7,870,450  i  1908 4, 
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044,305 
030, 271 
866,331 
473,049 
055,797 
887,700 
686,682 


1895 

1896 

1807 8,311,688     1907 

1898 8,418,924  I  1908 1, 

1899 9,868,179  

1900 ,.  8,383,619  227,102,086 

1901 ,..  7,084,823  I 

PTTZZOLAN  CEMENT. 

PRODUCTION. 

Puzzolan  cement,  made  by  mixing  blast-furnace  stag  with  slaked 
lime,  was  manufactured  dunng  1908  at  a  number  of  plants  in  the 
United  States.  The  output  reported  for  1908  was  151,451  barrels, 
valued  at  S95,468.  This  shows  a  heavy  decrease  when  compared 
with  the  production  reported  for  1907,  which  was  557,252  barrels, 
valued  at  $443,998. 

There  are  at  present  at  least  ten  plants  equipped  for  the  manu- 
facture of  puzzolan  cement  in  the  Umted  States,  though  it  is  difficult 
to  ascertain  how  many  of  these  have  been  completely  or  partly 
dismantled.  Of  the  ten  plants  constructed,  the  States  of  Ohio  and 
Alabama  contained  two  each,  while  Illinois,  Kentucky,  Maryland, 
N^ew  York,  Pennsylvania,  and  New  Jersey  had  single  plants.  During 
1908  four  plants  reported  production  to  the  Survey. 

The  following  table  contains  the  leading  facts  relative  to  this  indus- 
try for  the  five  years  from  1904  to  1908,  inclusive: 

Statittia  of  (A«  puitolan  eemmt  industry,  190^1908,  bg  States. 


19H. 

1W6. 

.««. 

1«,7. 

ItOB. 

! 

1 

1 

1 

f 

; 

8 

B 

10 

7 

tz2e;«iii 

^;Jti 

481.294 

*112.B21 

ss 

iw;«8 

The  following  table  includes  statistics  relative  to  the  production  of 
puzzolan  cement  in  the  United  States  since  1896,  when  the  first  out- 
put of  this  product  was  reported : 

Produetion  of  puaoloa  eanent  in  tAe  UniUd  SUtUt,  189< 


1896 12,265     1904.. 

1897 48,329     1905.. 

1898 150,895     1906.. 

1889 336,000     1907.. 

1900 446,609     1908.. 

1901 ; 272,689 

1902 478,556 

1903 526,896 
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IMPORTS  OF  FOREION  CEMENT. 

The  following  table  shows  the  foreign  cement  imported  into  the 
United  States  during  the  years  1878  to  1908,  inclusive.  It  is  to  be 
noted  that,  owing  to  the  manner  in  which  import  statistics  are  grouped 
under  existing  tariff  schedules,  the  quantities  given  include  not  only 
Portland  cement,  but  all  other  hydraulic  cements.  The  Portland 
cement,  however,  probably  makes  up  at  least  d5  per  cent  of  the  total 
in  each  year. 

Imports  qf/oreign  cement^  1878-1908,  in  barreU. 


1878 92,000 

1879 106,000 

1880 187,000 

1881 221,000 

1882 370,406 

1883 456,418 

1884 585,768 

1885 554, 396 

1886 915,255 

1887 1,514,095 

1888 1,835,504 


1889 1,740,356 

1890 1,940,186 

1891 2,988,313 

1892 2,440,654 

1893 2,674,149 

1894 2,638,107 

1895 2,997,395 

1896 2,989,597 

1897 2,090,924 

1898 1,152,861 

1899 02,108,388 


1900 02,386,683 

1901 0939,330 

1902 01,963,023 

1903 02,251,969 

1904 0968,409 

1905 0896,845 

1906 02,273,493 

1907 02,033,438 

1908 0842,121 


EXPORTS. 

The  United  States  now  possesses  only  a  small  export  trade  in 
cement,  the  quantity  annuallv  exported  ranging  usually  oetween  1  per 
cent  and  3  per  cent  of  the  domestic  production.  There  seem  to  be 
excellent  reasons  for  increasing  this  export  trade  as  rapidly  as  possible, 
and  it  mav  soon  become  a  more  important  feature  of  the  industiy. 

The  following  table  gives  the  quantity  and  value  of  all  classes  of 
hvdraulic  cement  exported  during  the  years  1900-1908,  inclusive, 
lliese  totals  represent  almost  entirely  exports  of  Portland  cement. 

Exports  ofhydnulic  cement^  1900-1908,  in  barrels. 


Year. 

Quantity. 

Value. 

1900 

100,400 
373,934 
340,821 
286,463 
774,940 

t225,306 
679,296 
526,471 
433,964 

1,104,066 

1901 

1902 

1903 

1904 

Year. 


1906 
1906 
1907 
1906 


Quantity. 


VataM. 


697,686  '<1,8S7,9Q6 


583,299 

900,550 
846,828 


M4,888 
1,450,841 
1,248,239 


Shipments  to  the  Canal  Zone,  for  use  in  the  Panama  Canal,  may 
hereafter  be  expected  to  increase  heavily  the  exports  of  cement  from 
the  United  States. 

APPARENT    ANNTJAIi    CONSUMPTION    OP    PORTIiANB 

CEMENT. 

^  The  following  table  contains  data  on  the  apparent  annual  consump- 
tion of  Portland  cement  in  the  United  States  for  recent  years.  The 
computed  results  are  of  course  merely  approximations  to  the  truth, 


o  "Imports  for  ooDsamptkm."   All  other  yean'  flgam  giTen  are  for  "total  tmporla." 
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for  im&Yoidable  errors  arise  from  the  facts  that  (a)  both  importa  and 
exports,  as  reported  officially,  include  not  odj  Portland  out  small 
quantities  of  other  classes  of  cement;  and  (h)  no  data  are  available  as 
to  stocks  on  hand  at  mills  or  at  distnbuting  points  at  the  close  of  each 
year. 

Appartnt  annual  eohtumption  oj  Portland  eement,  lSOt-1908,  tn  barrelt. 


y«w. 

Domertlc 

Imtwrta. 

Tot*! 
amiable 
TOpply. 

Exports. 

AppMBDt 

S'S>r 

1,(63,023 
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CLAY-WORKING  IKDUSTRIES. 


By  Jefferson  Middleton. 


INTRODUCTION. 

■ 

With  the  exception  of  the  section  on  clay  production,  this  report 
deals  with  the  products  of  the  clay- working  industries,  and  hence  the 
tables  are  made  up  to  show  the  products  of  clay  manufactured  and 
not  the  production  of  clay. 

The  year  1908  was  one  of  unusual  dullness  in  the  building  trades, 
owing  to  the  prevailing  business  depression.  As  a  result,  the  record 
of  the  year  shows  the  only  important  decrease  in  the  value  of  clay 
products  since  the  collection  of  statistics  on  the  subject  was  begun  by 
this  office.  The  decrease  in  the  value  of  these  products  in  1908  was 
$26,744,607,  or  16.20  per  cent — the  largest  recorded.  .  Since  1894, 
the  first  year  for  which  statistics  were  collected,  there  have  been  only 
four  years,  besides  1908,  in  which  the  value  of  the  clay  products 
showed  decreases,  viz:  1896,  $2,299,398,  or  3.52  per  cent;  1897, 
$750,417,  or  1.19  per  cent;  1904,  $39,173,  or  0.03  per  cent;  and  1907, 
$2,090,353,  or  1.30  per  cent.  It  is  thus  seen  that  the  decrease  in 
1908  was  more  than  twelve  times  as  great  as  the  greatest  decrease 
heretofore  recorded. 

Of  the  two  great  branches,  brick  and  tile,  and  pottery,  the  latter 
seems  to  have  suffered  proportionately  sUghtly  more  than  the  former, 
the  decreases  being  16.61  per  cent  for  the  pottery  and  16.10  per  cent 
for  the  brick  and  tile,  though  of  course  the  actual  loss  was  much 
greater — ^more  than  four  times  as  much — ^in  the  brick  and  tile  than  in 
the  pottery.  In  1907  the  brick  and  tile  decreased  $792,943,  or  0.61 
per  cent,  and  pottery  $1,297,410,  or  4.13  per  cent.  Not  only  did  the 
totals  for  these  branches  decrease,  but  in  the  brick  and  tile  industries 
only  two  products  increased  in  value,  and  in  the  pottery  industry 
every  variety  of  ware  decreased.  Imports  and  exports  also  decreased 
in  every  item,  and  only  eight  States  showed  increases,  none  of  which 
were  large.  The  most  noteworthy  incidents  in  the  history  of  the 
trade  during  1908  were  the  increases  in  the  output  and  value  of  paving 
brick  and  the  increase  in  the  value  of  the  dram-tile  product,  and  the 
large  losses  in  the  common  and  fire  brick  products  and  values.  The 
increase  in  the  paving-brick  industry  is  probably  due  to  the  inherent 
quahties  of  bricK  as  a  paving  material,  and  the  educational  campaign 
conducted  by  the  National  Association  of  Paving  Brick  Manufac- 
turers for  several  years.    The  increase  in  the  dram-tile  production 
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has  been  consistent  for  several  years,  the  gain  in  1908  being  20.75 
per  cent.  Its  market  is  largely  in  the  Middle  West — the  great  agri- 
cultural States  of  Iowa,  Illinois,  Indiana,  and  Ohio  being  the  principal 
producers.  All  of  these  States  showed  large  gains  in  the  value  of 
this  material,  while  they  suffered  losses  in  the  building-clay  products. 

The  average  value  per  thousand  decreased  for  conunon  front  and 
paving  brick  and  increased  for  fire  brick. 

The  eight  States  which  reported  gains  were  Arizona,  3.48  per  cent; 
Idaho  and  Nevada,  3.75  per  cent;  Iowa,  9.14  per  cent;  Montana, 
42.02  per  cent;  Oregon,  1.82  per  cent;  South  Dakota,  59.19  per  cent; 
Utah,  3.97  per  cent;  and  Washington,  9.49  per  cent.  Although  the 
gains  in  these  States  are  small,  their  location  would  seem  .to  indicate 
that  in  the  clay-working  industries,  at  least,  a  portion  of  the  country 
did  not  suffer  from  the  financial  depression  so  much  as  the  rest  of  the 
country.  The  prospects  for  1909  are  that  the  industry  will  be  in  a 
much  nealthier  condition  than  in  1908,  and  that  the  year  will  show  a 
material  gain  in  the  value  of  the  products. 
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PRODUCTION. 

In  the  following  table  will  be  found  a  statement  of  the  value  of  the 
clay  products  of  the  United  States  in  1907  and  1908: 

Value  of  the  products  of  clay  in  the  United  States  in  1907  and  1908 ^  by  States  and  Terri- 

lories. 


J 


State  or  Territory. 


Alabama 

Arizona 

Arkansas 

California 

Colorado 

Connecticut    and    Rhode 

Island 

Delaware , 

District  of  Columbia 

Florida 


1907. 


Brick  and 
tile. 


$1,726,664 

101,462 

510,336 

5,642,699 

1,907,381 

1,361,476 
190,440 
322,084 
354,575 


Pottery. 


137,746 


16,050 
97,838 
44,144 

0123,116 


Georgia 2,456»352 

•  Produced  by  Connecticut  alone. 


33,885 


Total. 


$1,754,409 

101.462 

536,286 

5,7*0,537 

2,041,475 

1,484,592 
190,440 
322,084 
354,575 

2,490,237 


1906. 


Brick  and 
tile. 


$1,535,517 

104,902 

4ftl,288 

4,436,619 

1,020,674 

825,561 
146,527 
268,600 
233,162 
1,917,960 


Totiri. 


ti,55»,etf 
104,  «e 

fi08,7b» 

4,523,745 
1,970,0S1 

001.561 

140.  sr 

K8.^v 

233.  l^: 
1,988, 6U 


»  Included  in  "  Otiier  States.' 
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Vakieofthe  producU  of  clay  in  the  United  States  in  1907  and  1908,  by  States  and  Teni- 

tones — Ck)ntiBued. 


Stats  or  Twritory. 


Idaho  and  Nevada. 

Illinois 

Indiana , 

Iowa 


Kentacky 

l<nniftiaDft 

ICalno.^ 

Maryland 

llaaaachusetts... 

lllohigan 

Minnesota 

Mississippi 

Missouil. 

Montana 

Nebraska 

New  Hampshire. 

New  Jersey 

New  Mexico 

New  York 

North  Carolina.. 
North  Dakota. . . 

Ohio 

Oklahoma 

Oregon 

Pennsylvania. . . 
ScMith  Carolina.. 
South  Dakota... 


1907. 


Brick  and 
tUe. 


Texas 

Utah 

Vermont 

Virginia 

Washington... 
West  Virginia. 

Wisconsin 

Wyoming 

Other  States.. 


Per  oflDt  of  total. 


1827,078 

12,216,823 

6, 988,970 

3,700,903 

2,370,068 

2,444,743 

922,877 

658,013 

1,519,466 

1,826,076 

1,786,190 

1,689,933 

825,408  i 

6,820,684 

272,872 

963,432 

510,599 

9,019,834 

180,284 

9,838,376 

1,305,600 

287,919 

16,807,631 

664,512 

545,839 

18,961,743 

829,029 

40,107 

1,446,647 

2,401,388 

633,887 

109,500 

1,611,335 

1,891,239 

1,481,255 

1,118,987 

88,340 


Pottery. 


$1,004,166 

869,154 

18,882 

166,621 
5,693 

(•) 

366,807 
802,744 

61,574 

(•) 
21,121 

78,187 


Total. 


6,985,626 


1,994,  Wo 
10,222 


13,588,199 


1,309,878 
14,350 


167,215 
156,173 
(«) 


». 


),695 
2,150,132 
8,832 


128,798,895 
81.03 


594,937 


30,143,474 
1&97 


1827,078 

18,220,489 

6.858,124 

8,728,785 

2,370,058 

2,611,364 

928,570 

658,913 

1,886,362 

2,128,820 

1,847,764 

1,680,033 

846,629 

6,898.871 

272.872 

963,432 

610,500 

16,005,460 

180,284 

11,772,874 

1,315,822 

287,919 

30,340,830 

-   664,612 

545,839 

20,291,621 

843,379 

40,107 

1,618.862 

2,557,561 

633,^ 

109. 5b0 

1,611,335 

1,921.()34 

3,640,387 

1,127,819 

88,340 

594,937 


1906. 


Brick  and 
tUe. 


158,942,369 

loaoo 


1330,356 

10,752.160 

6,979,677 

4.050.787 

2.248,805 

2,065.460 

623,763 

542,730 

1,165.412 

1,397,636 

1,666,381 

1,508,710 

806,889 

5,562,548 

387,525 

^,516 

371,640 

6,363,705 

140,671 

7,270,981 

930,606 

206,222 

15,915,703 

562,929 

555,768 

13,566,479 

606,779 

63,847 

1,123,802 

1,941,580 

655.067 

89,064 

1,499,130 

2,063,688 

1,177,915 

949,095 

52,282 


Pottery. 


$806,954 

760,490 

18,710 

(•) 

163,648 
6,171 

(•) 

276,687 
249,726 

62,409 

(«) 

21,850 
68,908 
(«) 


(•) 
5,949,991 

1,6M,243 
13,362 


Total. 


10,706,787 


1,276,603 
8,460 


108,062,207 
81.13 


112,632 

125,146 

3,450 


(«) 

20.601 

2,083,821 

9,300 


467,924 


25,135,555 
1&87 


$889,856 

11,560,114 
6,740,167 
4,060,407 
2,248,806 
2,289,108 
629,924 
542,730 
1,441,099 
1,647,362 
1,728.790 

1,508,  no 

828,739 

5,631,466 

387,625 

946,516 

871,640 

12,313,696 

140,671 

8,929,224 

948,968 

206,222 

26,622,490 

562,929 

555,768 

14,842,962 

616,248 

63,847 

1,236,434 

2,066,735 

658.517 

89.064 

1.499.130 

2,104,289 

3,261,736 

068,306 

62,282 

467,924 


133,197,762 

loaoo 


a  Included  in  "  Other  States." 


This  table  shows  that  the  marketed  clay  products  of  the  United 
States  in  1908  were  valued  at  $133,197,762,  compared  with  $158,- 
942,369  in  1907,  a  decrease  of  $25,744,607,  or  16.20  per  cent. 

Of  the  output  for  1908,  the  brick  and  tile  of  this  classification,  the 
materials  wmch  enter  most  largely  into  structural  and  engineering 
arts,  was  valued  at  $108,062,207,  or  81.13  per  cent  of  the  total,  ana 
the  pottery  was  valued  at  $25,135,555,  or  18.87  per  cent  of  the  total. 
Approximately  these  relative  percentages  have  oeen  maintained  for 
a  number  of  years.  In  1906  the  value  of  the  brick  and  tile  was 
$129,591,838,  or  80.48  per  cent  of  the  total,  and  the  pottery  products 
$31,440,884,  or  19.52  per  cent. 

Every  State  and  Territory  except  Alaska  is  a  producer  of  clay 
products,  though  in  Rhode  Island  and  Nevada  tnere  were  not  a 
sufficient  number  of  producers  to  permit  the  publication  of  state 
totals  without  disclosing  individual  statements,  so  that  these  States 
are  combined  with  contiguous  ones. 
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Next  to  commoQ  brick,  the  product  of  graateet  value  in  190S  was 
sewer  pipe,  though  in  1907  it  vaa  third  in  value.  In  1908  it  showed 
a.  decrease  of  $479,114,  or  4.17  per  cent.  Id  1907  this  product  showed 
an  increase  of  (367,878,  or  3.31  per  cent. 

Fire  brick,  which  waa  the  product  of  second  greatest  value  in  1907, 
was  third  in  1908,  showing  the  largest  proportional  loss— $4,249,829, 
or  28.43  per  cent. 

The  total  decrease  in  the  brick  and  tile  products  was  $20,736,688, 
or  16.10  per  cent,  and  in  the  potteir  products,  $5,007,919,  or  16.61 
per  cent,  showing  that  the  structural  and  engineering  materials  were 
slightly  leas  affected  in  1908  than  the  higher  grade  ceramic  wares. 

The  following  table  shows  the  products  of  clay  in  the  United  States 
from  1899  to  1908,  inclusive,  by  varieties  of  products,  together  with 
the  total  for  each  year  and  the  number  of  operating  firms  reporting: 

ProdiicU  of  clay  in  the  UniUd  Slate*,  093-1908,  by 


Number  ol 


I 


QlUDtItT 

houwnda) 


(tSSSSS).    v«^     'S 


611, V» 


I  (v'3> 


Tlh,  DM     MlsorOa. 

(value),     (Taint). 


ToUl    briek 

MKlUk 

(TthM). 


Te,11S,T7f> 
8J,7«7,7I7    ; 
M,aC078    : 


■pott«7 
(Tdiwf. 


Ll,«a,TI1     4,677,367     : 


17, Die, m 

30,10, 474 


3,»7fl,» 


s.«iitn 


l»S,7B7.J7l) 

«s.ns.M 

110,J1I..^-' 


ot  npualeljr  cUutOed  prhJT  to  iwe,  li  lododed  Id  On  bilik  In  IM);  Is  mkaaUUKKB  Id 


CLAY-WOBKING  IKDUSTBIES.  461 

This  table  shows  the  growth  of  the  clay-working  industries  during 
ten  years.  In  this  decade  the  industries  have  gained  in  economic^ 
metnods  of  production^  and  although  the  value  of  the  products  has 
declined  in  tne  last  two  yearSi  with  the  revival  of  business  they  will 
undoubtedly  regain  the  lost  ground.  The  toted  value  of  the  clay  pro- 
ducts ranged  from  $95,797,370  in  1899  to  $161,032,722  in  1906; 
1907  and  1908  both  showed  decreases.  This  is  a  difference  between 
the  maximum  and  the  minimum  as  shown  in  the  table  of  $65,235,352, 
or  68.10  per  cent.  Comparing  1899  and  1908,  the  difference  in  favor 
of  the  latter  year  is  $37,400,392,  or  39.04  per  cent.  The  value  of 
the  clay  products  reported  for  1908  is  the  smallest  since  1904,  when  it 
was  $131,023,248.  The  increase  in  1908  over  1904  was,  therefore, 
$2,174,514,  or  1.66  per  cent.  In  1908  the  maximum  total  was 
reached  in  only  two  products,  viz,  vitrified  brick  and  drain  tile. 

The  maximum  quantity  of  common  brick  was  reached  in  1906, 
10,027,039,000,  and  the  maximum  value  in  1905,  $61,394,383.  The 
production  and  value  of  common  brick  reported  for  1 908  are  the  small- 
est since  1900.  The  average  value  per  thousand  ranged  from  $5.18 
in  1899  to  $6.25  in  1905,  that  for  1908  ($5.73)  being  tne  lowest  since 
1901. 

After  a  steady  rise  in  value  of  product  from  1899  to  1905,  and  then 
a  drop  of  nearly  a  million  dollars,  vitrified  paving  brick  has  come  back 
with  an  increase  each  year,  reaching  its  maximum  in  both  quantity 
and  value  in  1908.  ^nce  1905,  this  gain  has  been  $3,953,765,  or 
58.98  per  cent.  The  proportional  increase  in  number  (46.89  per  cent) 
during  the  same  period  has  not  been  so  ^reat  as  in  the  value,  owing  to 
the  increase  in  tne  average  value  per  tnousand.    The  average  v^ue 

Eer  thousand  has  ranged  from  $8.18  in  1899  to  $11.02  in  1907,  there 
eing  a  slight  decline  from  this  in  1908  to  $10.90. 

Front  bnck  was  practically  the  same  in  quantity  in  1908  as  in  1907, 
there  being  only  1,461,000  less  reported  in  tneformer  than  in  the  latter 
year,  and  this  production  in  1908  was  greater  than  that  of  any  year 
previous  to  1906,  the  year  of  its  maximmn  quantity  and  value.  In 
value  front  brick  reached  its  maximum  in  1906,  and  the  1908  figures 
are  the  smallest  since  1904.  The  average  value  per  thousand  was 
highest  in  1 905,  and  has  declined  steadily  smce.  Fancy  or  ornamental 
bnck  has  declined  steadily,  with  the  exception  of  two  years,  since  its 
maximum  in  1899. 

Enameled  brick  reached  its  maximum  in  1907.  and  then  declined, 
after  an  almost  steady  rise  since  1899.  The  value  of  the  fire  brick 
reached  its  maximum  in  1907,  ranging  from  $8,641,882  in  1899  to 
$14,946,045  in  1907. 

Tlie  drain-tile  industry  has  been  prosperous  even  during  the  last 
two  years  and  is  the  only  one  of  the  clay-working  industries  that  has 
shown  an  advance  in  the  value  of  its  product  each  year  since  1900, 
reaching  its  maximum  of  $8,661,476  m  1908,  a  gain  in  eight  years 
of  $5,685,195,  or  191.02  per  cent.  Sewer  pipe  reached  its  maximum 
in  1907,  having  gained  each  year  since  1899.  Architectural  terra 
cotta  showed  an  almost  steaoy  growth  in  value  during  the  period 
covered  by  the  table,  declining  onty  in  1904  and  1908  ana  reaching  its 
maximum  in  1907. 


1DNEBAL>  BESOUBCES. 
RANK  OP  STATES. 


In  the  following  table  will  be  found  a  statement  of  the  rank  of  the 
States  in  the  value  of  clay  products,  the  number  of  operating  finns 
reporting,  the  value  of  the  products  by  States,  and  the  percentage  of 
total  value  produced  by  each  State: 

:  of  day  prodiuti  in  )90T 


lOKflnni 


Number 


OMo 

PennaylTuUa 
New  Jersey . . 


Weat  VirglulB.. . 
WasbingtoD 


Hlclil^..! 


CouiMctlcut  and  Rhode 


Idaho  ud  Neradi.  ■ . 
DbtrfcIalColombU. 


031.  Ufl 
OKi'.m 


639,  S24 

£62,829 

set,  730 
S«,788 

3er.ia& 


fi,536  158,H2,3eB  I      lOO.OO   . 


•  UDdMrlbiited  potter?  prodiKts. 


This  table  shows  that  every  State  and  Territory,  except  Alaska, 
was  a  producer  of  clay  products  in  1908,  which  ranged  in  value  from 
152,282  in  Wyoming,  or  0.04  per  cent,  to  126,622,490,  or  19.99  per 
cent,  in  Ohio.    Ohio  continues  to  be  the  leading  clay-working  Stat«- 
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The  difference  between  the  value  of  Ohio  and  of  Pennsylvania 

Jroducts  is  growing,  and  was  $11,779,508  in  1908,  as  compared  with 
10,049,209  in  1907.  The  value  of  Ohio's  product  in  1908  was  thus 
79.36  per  cent  greater  than  that  of  the  second  State,  a  difference  that 
seems  to  indicate  Ohio's  supremacy  for  many  years.  New  Jersey 
was  third  in  both  years,  reporting  10.07  per  cent  of  the  total  in  1907, 
and  9.24  per  cent  m  1908.  Illinois  was  fourth  in  both  years,  report- 
ing 8.32  per  cent  of  the  total  in  1907  and  8.68  per  cent  in  1908. 
New  YorK  was  fifth  in  both  years.  Indiana,  which  was  seventh  in 
1907,  became  sixth  in  1908,  exchanging  places  with  Missouri.  Kansas, 
which  was  fourteenth  in  1907,  rose  to  eleventh  in  1908.  Washin^on 
rose  from  seventeenth  in  1907  to  thirteenth  in  1908;  Utah  rose  from 
thirty-third  in  1907  to  twenty-ninth  in  1908,  and  Montana  from 
forty-first  in  1907  to  thirty-sixth  in  1908.  Georgia  fell  from  thir- 
teenth in  1907  to  sixteenth  in  1908;  Massachusetts  from  fifteenth  to 
dghteenth;  Maryland  from  eighteenth  to  twenty-second;  Connec- 
ticut and  Rhode  Island  from  twenty-fourth  to  twentynseventh;  and 
Florida  from  thirtynseventh  to  fortieth. 

The  first  ten  States  marketed  wares  in  1908  valued  at  $98,494,107, 
or  73.95  per  cent  of  the  total;  in  1907  these  same  States  reported 
wares  valued  at  $118,497,978,  or  74.55  per  cent  of  the  total.  The 
first  five  reported  wares  in  1908  valued  at  $74,267,506,  or  55.75  per 
cent  of  the  total,  compared  with  $91,631,274,  or  57.66  per  cent  of 
the  total. 

The  number  of  firms  reporting  decreased  from  5,536  in  1907  to 
6,328  in  1908,  a  decrease  of  3.76  per  cent.  No  attempt  is  made  to 
show  the  number  of  yards  or  plants,  but  merely  the  number  of  firms 
reporting.  The  number  of  plants  is  considerably  larger  than  the 
number  of  firms,  as  many  firms  have  more  than  one  yard,  and  some 
as  high  as  30.  Nor  has  any  attempt  been  made  to  show  the  number 
of  plants  from  which  no  sales  were  made,  which  number  was  consid- 
erable in  1908. 

Ohio  has  the  lai^est  number  of  reporting  firms — 736  in  1907  and 
706  in  1908.  CaUK^mia  was  the  onhr  State  among  the  first  ten  to 
show  an  increase  in  the  number  of  mms,  and  the  gain  was  only  1. 
The  following  States  showed  gains  as  indicated:  Kentucky,  1 ;  Wash- 
ington, 4;  Georgia,  2;  Alabama,  3;  Maiyland,  2;  Nebraska,  1; 
North  Carohna,  1 ;  Utah,  6 ;  Montana,  4 ;  District  of  Columbia,  1 ; 
and  South  Dakota,  2.    The  other  States  showed  losses. 

BRICK  AND  TIIjE. 

PRODUCTION. 

The  tables  following  show  the  production  and  value  of  the  build- 
ing brick  and  other  structural  products  of  clay,  together  with  fire 
bnck,  paving  brick,  and  other  clay  products  used,  in  engineering  work, 
the  rank  of  States,  and  the  percentage  of  total  value  of  each  State  in 
1907  and  1908. 
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Brick  and  tile  produeU  of  the  United  States  in  1907, 


Rank. 


18 
45 
35 
8 
14 
24 

42 
39 
37 
10 
38 

3 

7 

9 
13 
11 
28 
32 
21 
16 
17 
19 
30 

6 
41 
27 
36 

6 
43 

4 
25 
40 

2 
31 
34 

1 
29 
47 
23 
12 
33 
44 
20 
15 
22 
26 
46 


State. 


Alabama 

Aiicona 

Aikansas 

California 

Colorado 

Connecticut  and  Rhode 

Island 

Delaware 

District  of  Columbia 

Florida 

Georgia 

Idaho  and  Nevada 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts 

Michigan 

Minnesota 

Mississli 
Missoi 

Montana 

Nebraska 

New  Hampshire. 

New  Jersey 

New  Mexico 

New  York 

North  Carolina.. 
North  Dakota. . . 

Ohio 

Oklahoma 

Oregon 

Pennsylvania. . . 
South  Carolina. . 
South  Dakota. . . 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Washington 

West  V&iinia. . . 

Wisconsin 

Wyoming 

Other  States  &... 


sslppi. 
)un... 


Per  cent  of  brick  and  tile 
products 

Per  cent  of  total  of  clay 
products 


Oommonbfiok. 


Quantity. 


Thoumtidi, 

lfi9,315 

10,968 

68,468 

339,439 

118,551 

198,414 

22,047 

28,735 

51,779 

318,844 

34,034 

1,494,807 

251,766 

157,618 

263,887 

143,731 

110,386 

54,815 

166,768 

184,005 

200,817 

168,931 

114,054 

264,462 

21,957 

117,276 

66,737 

388,735 

15,275 

1,319,416 

174,800 

27,058 

495,025 

88,124 

42,857 

960,102 

125,642 

4,072 

170,972 

243,853 

50,962 

12,724 

197,052 

101,905 

58,102 

158,602 

7,774 


9,795,696 


ValoB. 


SI,  004, 644 

100,063 

466,706 

2,483,062 

803,701 

1,240,575 

175,410 

219, 110 

343,704 

1,807,148 

399,403 

6,409,777 

1,509,415 

1,065,383 

1,189,263 

932,469 

839,236 

394,003 

1,026,922 

1,294,918 

1,181,015 

1,045,874 

783,789 

1,844,255 

188,819 

789,170 

500,599 

2,289,883 

116,519 

7,056,453 

1,150,665 

210,212 

3,012,485 

590,488 

355,912 

6,353,799 

760,461 

40,107 

4,036,112 

1,707,812 

357,010 

83,200 

1,285,374 

846,971 

384,007 

1,019,532 

78,017 


58,785,461 
45.64 
36.99 


Average 

piioeper 

tlxm- 

sand. 


S6.31 
0.11 
6.85 
7.32 
6.78 

6.26 
7.96 
7.63 
6.64 
5.67 
8.80 
4.36 
6.00 
6.89 
4.51 
6.40 
7.60 
7.19 
6.16 
7.04 
6.88 
6.19 
6.87 
6.97 
8.60 
6.73 
7.50 
5.80 
7.63 
5.35 
6.58 
7.77 
6.09 
6.70 
8.30 
6.48 
6.05 
9.85 
6.06 
7.00 
7.00 
6.54 
6.52 
8.31 
6.61 
6.43 
10.04 


6.00 


Vitrified  paving  brick  or  bkwk. 


Quantity. 


13,362 


3,146 


i 


,927 
46,224 
21,686 
85,110 
(•) 


a 


7,911 


47,807 

(•) 
2,900 


264, 5n 
4,528 

(«) 
115,729 


n 


60,681 


57,148 


876,246 


Vahie. 


8183,886 


r,782 


(•) 


1,405,821 

518,448 

223, 193 

727,979 

(•) 


(«5 


94,601 


462,341 
,600 


1,664 


2,672,600 
39,676 

1,2^718 


« 


952,060 
(•) 


794,904 


9,654,282 
7.50 
6.07 


pri(y  per 
thoa- 


$13.76 


laoo 

I&79 
12.01 

94.23 


12.80 
2&14 
11.08 
11.87 
ia29 
8.55 
14.27 


l&OO 
15.00 


11.96 

13.00 


9.67 

15.01 

8. 48 


13.31 
10.00 
13.70 
laOD 


laio 

8.76 
20lOO 
ia65 


11.98 

laas 


18.22 

i&eo 

ft.M 


13.91 


11.03 


a  Included  in  "Other  States." 

^  Includes  all  products  made  by  less  than  three  producers  in  one  State 
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Brtek  and  tOe  pnduttt  of  the  UniUd  Stata  in  1907— Continued. 


Kaihicl 

lUllK.. 

Uuylul 
Muach 
Ujchltsi 
Hlnnew 

Mlssouii 

Nabruk 
NiiwHi 
NewJer 
NnrUe 
NewYo 
North  O 
North  D 
Ohio... 


Utah.'.! 

VCTinon 
I  Vtrglnls 
.    WuhlDf 

Wfst  VI 
<    WbeoDi 


■  Indaded  In  "  Other  BMUs. " 

t  ludndn  all  products  made  by  hn  than  thne  pradDOBn  In  one  State. 
<  IiKludpa  enameled  brMi,  valued  at  NIS.ITS,  made  la  the  bllovlng  StaMi 
Itaiylaod,  New  Jemy,  aod  Pamsylvanla. 

13250— M  B1908,  PT  2 30 
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Brick  and  tile  products  of  the  United  States  in  1907 — Continued. 


Rank. 


18 
45 
35 
8 
14 
24 

42 
99 

37 
10 
38 

3 

7 

9 
13 
11 
28 
32 
21 
16 
17 
19 
30 

6 
41 
27 
36 

5 
43 

4 
25 
40 

2 
31 
34 

1 
29 
47 
23 
12 
33 
44 
20 
15 
22 
26 
46 


State. 


Alabama. 

Aritona 

Arkansas 

California 

Colorado 

Connecticut  and 
Rhode  Island. 

Delaware 

District  of  Co- 
lumbia  

Florida 

Georgia 

Idaho  and  Ne- 
vada  

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine 

lifaryland 

Massachusetts... 

Michigan 

Minnesota 

Mississippi 

Missouri 

Montana 

Nebraska 

New  Hampshire. 

New  Jersey 

New  Mexico 

New  York 

North  Carolina. . 

North  Dakota... 

Ohio 

Oklahoma. 

Oregon 

Pennsylvania... 

South  Carolina. . 

South  Dakota. . . 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Washington 

West  Virginia... 

Wisconsin 

Wyoming 

Other  States  e... 


Per  cent  of  brick 
and  tile  prod- 
ucts  

Per  cent  of  total 
of  clay  prod- 
ucts  


Hollow 
buUd- 
Ingtae 

or 

blocks 

(value). 


(*) 


S58, 


246 


(6) 


(«►) 


25,270 
110,192 
176,854 


6,386 
(65 


42,673) 
29,000 


119,660 


47,254 


(*) 
314,545 


S! 


646 


(6) 


1,595 


06,845 


1,068,165 
.84 
.68 


TQe 

not 

drain 

(value). 


1107,492 
(65 


(6) 


^] 


255, 


054 


(6). 
123,220 

(6 


(6) 


1,050,085 


43,726 


1,586,174 


406,269 


(*) 


52,429 


027,432 


4,551,881 
a53 
2.86 


Stove 

lining 

(value). 


(6) 


(6) 


(6) 


(6) 


$31,048 
206,042 


(6) 


(6) 


129,467 


22,416 


179,218 


(*) 


60,456 


027,647 
.48 
.40 


Fixe  brick. 


(Quan- 
tity. 


Thon- 
sanda. 
11,026 


(6) 

13,04fl 

19,863 

(6) 


(6) 
5,831 

(?) 

15,102 

15,825 

48 

(6) 
53,396 


(*) 
12,964 

2,019 

76,351 
948 


(») 
36,918 

13,769 

\^ 

106,197 

(6) 

540 

369,956 

3,025 


3,386 
4,154 
1,359 


\' 


6) 

,606 
2,384 


11,400 


783,017 


Value. 


$170,711 


374,378^ 
430,807 

(6) 


S, 


391 


(») 

241,006 

160,373 

705 

(6) 
940,415 


(*) 
947,472 

«8,721 

1,668,728 

22,000 

6,907,904 

41,318 


Aver- 


ioe 

taoii' 
sand. 


115.48 


12.36 
28.69 
2L60 

22.00 


l&OO 
14.13 

3a  00 
15l96 

iai3 

1&56 
25.06 
17.61 


15.00 
18.69 
38.71 
12.00 
2a  00 
15.00 
21.40 
37.50 


31.25 
2&66 
2&00 
39.13 
17.99 
25i87 
15.42 
15l53 
4a  74 
1&67 
U66 


40,950 
75,946 
34,804 


43,940 
34,438 


202,668 


12.09 
1&28 
25.61 


15.59 
29.18 
14.45 


17.78 


14,940,045   laOO 


1L60 


9L40 


r 


Miscel- 

laneons 

(value).« 


16,000 


137,542 
75,225 

7,000 


13,500 

400 

38,481 

344,885 

12,200 

4,535 


37,341 


10,864 

753 

1,500 


2,500 
175,846 


620,482 


98,828 
5,000 


550,395 
11,883 


784,830 


6,000 
16,763 
11,555 


13,660' 
9,680 
1,6531 


3,000,301 
2.33 
L89 


Total 
valoe. 


Pv 
oeot- 

of 

total 
val- 


$1,736,664 

101,4fS2 

519,836 

5,642,699 

1,097,331 

1,361,476 
190,440 

322,064 

354,575 

2,456,352 

827,078 

12,216,823 

5,968,970 

3,709,903 

2,370.056 

2,444,743 

922,877 

656,913' 

1,519.4651 

1,826,076' 

1.786,190 

1,689,933. 

825.406 

6,820,684 

272,872 

963,432' 

510, 59»! 

9,019.834j 

180.284! 

9,838,376 

1,305,6001 

287,919 

16,807,631 

664,512* 

545,839 

18,961.743 

829,029 

40,107 

1,446.647 

2,401,388 

633,387 

109,500 

1,611,335 

1,891.239 

1,481.255 

1,U8.987 

88,340 

(<) 


L34 

.06 

.40 

4.38 

L55 

L06 
.15 

.25 

.28 

L91 

.25 

9l48 

4.65 

Z88 

L84 

LOO 

.72 

.51 

118 

L42 

L39 

L31 

.64 

5.30 

.21 

.74 

.40 

7.00 

.14 

7.64 

Lm 

.22 

13L06 

.52 

.42 

14.74 

.64 

.03 

L12 

L86 

.49 

.09 

L2S 

L47 

LU 

.87 

.07 


128, 796, 896  lOa  00 


I 


loaoo 

81. 


tnr ...... 

J 


I 


a  Including  adobes,  brick  for  chemical  purposes,  burnt  clay  ballast,  charcoal  furnaces,  chimney  pipe 
flues  and  tops,  conduits,  crucibles,  curbing,  gas  logs,  glass-house  supplies,  grave  and  lot  markers,  insulators. 
muffles,  oven  tile,  radial  chimney  brick,  block  and  tile,  retorts,  sooriflers.  sewer  brick  and  blocks,  aleew 
and  nossles,  stone  pumps,  vases  and  ornaments,  and  wall  coping. 

b  Included  in  *'  Other  States." 

<^  Includes  all  products  made  by  less  than  three  producers  in  one  State. 

d  The  total  of  ^*  Other  States"  is  distributed  among  the  States  to  which  it  belongs  in  order  that  thej 
be  fully  represented  in  tb«  tota]3. 
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Brick  and  tile  products  in  the  United  States  in  1908. 


17 
44 

35 

8 

14 

27 

42 
» 
40 
15 
88 

8 

6 

9 
10 
11 
80 
84 
22 
20 
16 
18 
28 

7 
86 
25 
87 

6 
43 

4 
26 
41 

1 


2 

81 
46 
28 
13 
29 
45 
10 
12 
21 
24 
47 


Stats. 


Alabama 

Arlxona 

Arkansas 

California. 

Colorado 

Connecticut  and  Rhode 

Island 

balaware 

District  of  Colombia 

Florida 

Qaorgia 

Idaho  and  Nevada. 

Illinois 

Indiana. 

Iowa 


Kentocky 

Louisiana........ 

Maine 

Maryland 

Massachusetts... 

Michigan 

Minnesota 

Mississippi 

Mtssoml. 

Montana. 

Nebraska. 

New  Hampshire. 

New  Jersey 

New  Mexico 

New  York 

North  Carolina.. 
North  Dakota... 

Ohio 

Oklahoma 

Oregon 

Pennsylvania 

South  Carolina. . 
South  Dakota... 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Washington 

West  Virginia... 

Wisconsin 

Wyoming 

Oiher  States  »... 


Per  cent  of  brick  and  tile 
products 

Per  cent  of  total  of  clay 
products 


Common  brick. 


Quantity. 


TiMnuanda. 

120,287 

11,282 

57,885 

236,383 

112,850 

131,760 

15,888 

23,«81 

38,560 

248,585 

36,314 

1,110,224 

224,454 

135,678 

225,820 

110,545 

77,866 

45,112 

141,071 

141,501 

181,049 

145,712 

112,909 

219,526 

34,065 

114,309 

50,372 

800,544 

11,292 

1,055,006 

144,192 

17,476 

360,410 

74,836 

43,732 

717,016 

96,827 

5,893 

134,171 

194,551 

48,645 

10,419 

185,738 

107,638 

47,402 

129,041 

4,561 


7,811,046. 


Value. 


8600,063 

104,042 

389,617 

1,503,814 

795,733 

749,008 
125,127 
177,508 
225,441 

1,335,349 
319,636 

4,834,652 

1,221,910 
904,308 
896,542 
687,365 
547,160 
803,250 
828,961 
960,921 
994,525 
869,532 
748,0(S 

1,465,311 
310,962 
766,146 
365,400 

1,579,835 
90,496 

5,066,064 
900,611 
136,260 

2,105,910 
457,588 
373,006 

4,539,078 

573,572 

57,247 

767,773 

1,285,857 

351,827 

62,172 

1,219,946 

817,962 

300,776 

830,249 

47,117 


44,765,614 
41.43 
33.61 


Average 
price  per 
thousand. 


85.75 
9.22 
6.78 
6.74 
7.05 

5.69 
8.13 
7.42 
5.85 
5.37 
8.80 
4.32 
5.44 
6.67 
3.97 
6.22 
7.03 
6.72 
5.88 
6.72 
5.49 
5u97 
6.62 
6.67 
9.13 
6.70 
7.26 
5.26 
8.01 
4.80 
6.25 
7.80 
5.70 
6.11 
8.53 
6.33 
5.92 
9.71 
5.72 
6.61 
7.23 
5.07 
6.57 
7.60 
6.35 
6.43 
10.33 


5.73 


Vitrified  brick  or  block. 


Quantity. 


Thouaandt. 
18,248 


(•) 
3,499 
2,372 


138,362 
57,748 
16,672 

102,922 
(«) 


(•) 


6,165 


56,805 


14,570 


327,718 
7,681 


90,044 


« 


(•) 
70,924 


64,392 


078,122 


Value. 


8244,064 


(•) 
66,214 

80,262 


1,622,496 

776,533 

185,112 

862,019 

(•) 


( 


76,630 


647,007 


ffi 


211,290 
(•) 


3,232,335 
71,545 


1,088,254 


« 


718,017 


875,587 


10,667,475 
9.86 
8.00 


Average 
price  per 
mousand. 


813.38 


7.00 
1&02 
12.76 

16.25 


15.60 
25.00 
11.73 
13.45 
11.10 
8.38 
13.26 


13.77 
13.06 


12.43 
9.00 


11.39 

20.00 

7.60 


11.43 

10.07 

14.50 

8.00 


9.86 
9.31 


11.53 


11.46 
10.81 


19.82 
iai2 


13.60 


10.90 


•Included  in  '*  Other  States.'' 

blndndes  all  products  made  by  less  than  three  producers  in  one  State. 
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Bridb  and  tile  products  in  the  United  States  in  1908 — Continued. 


Rank. 


17 
44 
36 
8 
14 
27 

42 
39 
40 
16 
38 

3 

6 

9 
10 
11 
30 
34 
22 
20 
16 
18 
28 

7 
36 
26 
37 

5 
43 

4 

26 
41 

1 
32 
33 

2 
31 
46 
23 
13 
29 
45 
19 
12 
21 
24 
47 


State. 


Alabama 

Arlsona 

Arkansas 

Califomla 

Colorado 

Connecticut  and  Rhode 

Island , 

Delaware 

District  of  Colombia 

Florida 

Georgia 

Idaho  and  Nevada 

lUInois 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana. .  ^ 

Maine 

Maryland 

Massachusetts 

Michigan 

Minnesota 

Mississippi 

Missouri 

Montana 

Nebraska 

New  Hampshire 

New  Jersey 

New  Mexico 

New  York 

North  Carolina 

North  Dakota 

Ohio 

Oklahoma 

Oregon 

Pennsylvania 

South  Carolina 

South  Dakota 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Washington 

West  Virginia 

W  isconsin 


Wyoming 

Other  States  b. 


Per  cent  of  brick  and  tile 
products 

Per  cent  of  total  of  clay 
products 


Front  brigk. 


Quan- 
tity. 


Thau- 
tanda. 

{^ 

460 
12,393 
31,667 


2,929 

827 

22,851 

34,336 

7,900 

29,477 

11,067 

2,991 

1,640 

936 

1,899 

1,896 

9,900 

788 

32,136 


64,302 

(«) 

9,721 

300 

4,159 

94,435 

1,231 

966 

124,642 

".1 

l,494| 
10,411 
15,239 


I: 


Value. 


$17.89 
17.27 
12.07 
22.89 
11.51 


34,385 

17,600 

301,515 

403,545 

86,232 

233,578 

119,785 

36,792 

13,950 

13,498 

34,055 

19,496 

118,860 

11,837 

356,758 

(«) 

(•) 


667,682 

(•) 

135,342 

2,700 
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o Included  In  "Other  States." 

b  Includes  all  products  made  by  less  than  three  producers  in  one  State. 

'Includes  enameled  brick,  valued  at  $660,862,  made  in  the  fdllowing  States:  Califomla,  niinois,  Ifaiy- 
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These  tables  show  the  details,  by  States,  of  the  pfoduction  of  the 
coarser  clay  products  id  1907  and  1908.  The  toUl  value  of  these 
products  in  1908  was  $20,736,688,  or  16.10  per  cent,  less  than  in 
1907;  in  1907  it  was  $792,943,  or  0.61  per  cent,  less  than  in  1906. 

The  value  in  1908  for  these  products  was  the  smallest  since  1904, 
when  it  was  $105,864,978.  The  value  for  1908  was  therefore 
$2^97,229,  or  2.08  per  cent  ^eater  than  1904. 

The  common  building  bnck,  as  its  name  implies,  is  the  most 
widely  spread  of  all  clay  products,  being  reported  from  every  State 
and  Territory  except  AlasKa.  In  1908,  7,811,046,000  common  brick 
were  reported,  valued  at  $44,765,614,  a  loss  of  1,984,652,000  brick, 
or  20.26  per  cent  from  1907;  the  loss  in  1907  from  1906  was 
231,341,000  brick,  or  2.31  per  cent.  The  value  of  the  common  brick 
in  1908  was  $44,765,614,  compared  with  $58,785,461  in  1907,  a  loss 
of  $14,019,847,  or  23.85  ner  cent.  Increases  in  output  over  1907 
were  reported  by  only  6  States  out  of  the  47  totals  given,  viz:  Ari- 
zona, Idaho  and  Nevada,  Montana,  Oregon,  Soutn  Dakota,  and 
Washington.  Of  the  6  States  showing  increases  in  output  5  reported 
increases  in  value  of  the  common  brick  and  1  (Washington)  snowed 
a  small  decrease  in  value.  In  1907,  16  States  reported  increases. 
The  States  reporting  increases  in.output  in  both  years  were:  Arizona, 
Idaho  and  Nevada,  and  Washington.  These  are  not  inmortant 
States  in  the  clay-working  industries,  and  the  increases  are  all  small. 
Among  the  important  States  in  the  production  of  common  brick, 
Illinois,  which  stands  first,  fell  off  375,583,000  brick,  or  25.13  per 
cent;  New  York,  which  is  second,  showed  a  decline  of  264,410,(M)0, 
or  20.04  per  cent;  and  Pennsylvania,  which  is  third,  reported  a 
decrease  of  263,086,000,  or  26.84  per  cent.  In  the  value  of  common 
brick  these  States  showed  the  following  losses  in  1908:  Illinois, 
$1,665,125,  or  25.62  per  cent;  New  York,  $1,990,369,  or  28.21  per 
cent;  Pennsylvania,  $1,813,821,  or  28.55  per  cent.  New  York^while 
second  in  production,  was  first  in  value  of  product.  Of  New  York's 
loss  in  product  191,952,000  brick,  or  72.60  per  cent,  was  in  the  Hud- 
son River  region,  as  shown  elsewhere.  Onl^  two  States  reported  as 
many  as  1,000,000,000  common  brick,  Illinois  and  New  York. 

The  average  value  per  thousand  for  common  brick  in  1908  ranged 
from  $3.97  in  Kansas  to  $10.33  in  Wyoming.  These  extremes,  how- 
ever, are  in  States  of  small  outputs  and  have  but  Uttle  influence  on 
the  general  average.  The  general  average  was  $5.73.  Tennessee 
was  nearest — $5.72;  in  lUinois  the  average  was  $4.32;  in  New  York, 
$4.80;  Pennsylvania,  $6.33;  Ohio,  $5.70;  and  New  Jersey^  $5.26.  In 
value  common  brick  constituted  41.43  per  cent  of  the  bnck  and  tile 
products  in  1908  and  33.61  per  cent  of  all  clay  products;  in  1907 
these  percentages  were,  respectively.  45.64  and  36.99. 

Vitrified  pavmg  brick  reported  tor  1908  numbered  978,122,000, 
valued  at  $10,657,475;  in  1907  the  product  reported  was  876,245,000, 
valued  at  $9,654,282,  a  gain  in  1908  of  101,877,000,  or  11.63  per 
cent,  in  numoer,  and  $1,003,193,  or  10.39  per  cent,  in  value.  Onio 
continues  to  be  the  leading  producer,  reporting  327,718,000  brick, 
valued  at  $3,232,335,  or  $9.86  per  thousand,  as  compared  with 
264,571,000  in  1907,  valued  at  $2,672,600,  or  $10.10  per  thousand. 
This  is  a  gain  of  63,147,000  brick,  or  23.87  per  cent,  and  of  $559,735 
in  value,  or  20.94  per  cent.  Ohio  reported  33.50  per  cent  of  the 
total  quantity  of  vitrified  brick  and  30.33  pw  cent  of  the  total  value; 


CLAY-WORKING  INDTJSTBIES.  471 

in  1907  this  State  reported  30.19  per  cent  of  the  output  and  27.68 
per  cent  of  the  value.  Illinois  and  Pennsylvania  were  second  and 
third  in  value  of  product,  the  former  reporting  Sl,622,496,  or  15.22 
per  cent  of  the  total,  ana  the  latter  $1,038,2M,  or  9.74  per  cent  of 
the  total.  While  Pennsylvania  was  third  in  value,  it  was  fourth  in 
quantity,  being  exceeded  bj  Kansas,  which  reported  102,922,000, 
compared  with  Pennsylvama's  90,044,000.  Kansas  was  fourth  in 
value^  reporting  vitrified  brick  valued  at  $862,019.  West  Virginia 
was  fifth  in  quantity  of  brick  reported  and  sixth  in  value.  While 
this  prodiict  was  reported  from  30  States,  in  16  States  there  were 
less  than  three  producers;  hence  it  was  necessary  to  combine  these 
figures  under  otner  States.  In  1907,  32  States  reported  this  variety 
of  brick,  figures  for  18  bein^  concealed.  For  1907  Oregon  and  Wis- 
consin reported  vitrified  brick;  for  1908  they  reported  none.  The 
average  value  per  thousand  ranged  in  the  important  producing 
States  from  S8.38  in  Kansas  to  $14.50  in  New  York,  the  average  for 
the  whole  country  being  $10.90.  In  1907,  the  average  for  the 
country  was  $11.02.  In  1908  vitrified  brick  composed  9.86  per  cent 
of  the  value  of  the  brick  and  tile  products,  and  8  per  cent  of  all  clay 
products;  in  1907  these  figures  were,  respectively,  7.50  and  6.07. 

The  front  brick  reported  in  1908  numoered  584,482,000,  valued  at 
$6,935,600,  or  $11.87  per  thousand.  This  is  a  decrease  of  1,461,000, 
or  0.25  per  cent;  the  value  decreased  $393,760,  or  5.37  per  cent. 
As  for  several  years,  Pennsylvania,  Ohio,  and  New  Jersey  are  the 
leading  front-brick  producing  States  in  the  order  named.  These  3 
States  reported  48.48  per  cent  of  the  total  number  and  45.26  per 
cent  of  the  total  value  in  1908.  Indiana  was  fourth  in  both  (quan- 
tity and  value  in  1907  and  1908;  Missouri  was  fifth  in  quantitv  in 
1908  and  sixth  in  value;  and  Colorado  fifth  in  value  and  sixth  in 

Quantity.  The-  average  vaTue  per  thousand  ranged  from  $7.92  in 
Kansas  to  $29.64  in  Oregon,  the  average  for  the  wnole  coimtry  being 
$11.87.  In  1907  the  value  ranged  from  $8.12  in  Michigan  to  $37.13 
in  Massachusetts.  Next  to  common  brick  front  brick  is  the  most 
widely  spread  product,  it  being  reported  from  every  State  except  2. 
In  1908  this  product  was  6.42  per  cent  of  the  value  of  the  brick  and 
tile  products  and  5.21  per  cent  of  all  clay  products;  in  1907  these 
percentages  were  5.69  and  4.61.         ' 

The  drain-tile  industry  is  one  that  floiuished  during  1908,  not- 
withstanding the  depression  in  other  branches  of  the  industry.  The 
total  value  of  this  product  reported  for  1908  was  $8,661,476,  com- 
pared with  $6^864,162  in  1907,  a  gain  of  $1,797,314,  or  26.18  per 
c^it.  When  it  is  considered  that  only  one  other  clay  product 
(vitrified  paving  brick)  increased  in  1908  over  1907,  this  la^e  gain 
in  one  of  the  commoner  products  is  remarkable.  This  product  was 
reported  from  39  States  in  1908  and  from  36  in  1907,  Montana, 
North  Dakota,  and  Oklahoma  being  added  in  1908  to  the  list  of  pro- 
ducers. Another  evidence  of  the  increasing  popularity  of  this  mate- 
rial is  the  fact  that  although  for  1907  it  was  necessary  to  conceal 
the  totals  for  12  States  on  accoimt  of  there  bein^  less  than  three 
produceis  in  each  of  these  States,  for  1908  with  three  more  States 
reporting  it  was  necessary  to  conceal  the  totals  for  only  10  States. 
Iowa,  Indiana,  Ohio,  and  Illinois  were  the  leading  producing  States 
in  the  order  named.  Iowa  showed  a  gain  of  $497,712,  or  24.74  per 
cent;  Indiana,  $359,594,  or  25.01  per  cent;  Illinois  $390,686,  or  37.89 
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per  cent;  and  Ohio  $292,121,  or  20.38  per  cent.  These  four  States, 
with  Michigan,  a  contiguous  State,  reported  draintile  to  the  value 
of  $7,781,804,  or  89.84  per  cent  of  the  total.  Draintile  was  8.01 
per  cent  in  value  of  the  brick  and  tile  products,  and  6.50  per  cent  of 
all  clay  products  in  1908;  in  1907  these  figures  were  5.33  and  4.32, 
respectively. 

Sewer  pipe  showed  a  slight  decline,  from  $11,482,845  in  1907  to 
$11,003,731  in  1908,  a  loss  of  $479,114,  or  4.17  per  cent.  It  was 
reported  from  27  States  in  1908,  but  in  only  10  were  there  a  sufficient 
number  of  producers  to  enable  the  publication  of  State  totals.    In 

1907  it  was  reported  from  25  States.  Ohio  was  the  leading  producer, 
reporting  sewer  pipe  marketed  in  1908  to  the  value  of  $3,918,971,  a 
gain  of  $126,619,  or  3.34  per  cent  over  1907.  This  State  reported 
35.61  per  cent  of  the  total  product  in  1908.  Missouri,  whicn  was 
second  in  1907  became  third  in  1908,  being  displaced  by  California, 
which  was  third  in  1907.  Pennsylvania  was  fourth  in  both  years. 
These  4  States  reported  59.04  per  cent  of  the  total  in  1908.  Illinois, 
Indiana,  and  Washington  were  also  large  producers  of  sewer  pipe. 
These  7  States  together  reported  72.62  per  cent  of  the  total.  Sewer 
pipe  in  1908  was  10.18  per  cent  of  the  brick  and  tile  products  and 
8.26  per  cent  of  all  clay  products;  in  1907  these  figures  were  8.92  and 
7.22,  respectively. 

Architectural  terra  cotta  is  reported  from  few  States  owing  to  the 
skill  required  in  its  making  and  to  the  comparatively  small  demand 
for  this  material  except  in  the  largest  and  best  builcungs.  For  1908 
it  was  reported  from  12  States,  totals  for  only  5  of  which  could  be 
given  without  disclosing  individual  returns.  Massachusetts  and 
Ohio,  which  reported  this  product  for  1907,  reported  none  for  1908. 
This  product  snowed  a  large  falling  off  from  1907 — $1,449,610,  or 
24.05  per  cent.  New  Jersey  was  the  leading  State,  reporting  a  prod- 
uct valued  at  $1,039,856,  a  decrease  of  $682,211,  or  39.62  per  cent. 
Washington,  a  small  producing  State,  nearly  doubled  its  product  in 
1908.  This  product  was  4.24  per  cent  of  the  brick  and  tile  products 
and  3.44  per  cent  of  all  clay  products;  in  1907  these  figures  were  4.68 
and  3.79.  Illinois  is  one  of  the  leading  States  in  the  production  of 
this  ware,  but  owing  to  there  being  less  than  three  producers  in  the 
State,  the  total  for  1908  could  not  be  reported  separately. 

Fireproofing  and  hollow  building  tile  or  block,  owing  to  their  simi- 
larity in  body  and  manufacture,  have  been  comoined  for  1908.  New 
Jersey  was  the  leading  producing  State  in  these  wares,  reporting  26.08 
per  cent  of  the  entire  output.  Ohio  is  the  second  largest  producer. 
reporting  17.45  per  cent  of  the  total.  These  products  are  reportea 
from  28  States,  out  in  only  14  are  there  a  sufficient  number  of  pro- 
ducers to  permit  the  publication  of  totals.  These  products  were  2.93 
per  cent  of  the  brick  and  tile  products  and  2.38  per  cent  of  all  clay 
products  in  1908. 

Tile,  not  drain,  embraces  roofing,  floor,  wall,  and  art  tile.  It  was 
reported  from  19  States,  but  totals  could  be  given  for  only  10  States. 
Ohio  was  the  largest  producer  of  these  wares,  reporting  products  for 

1908  valued  at  $1,438,042,  a  loss  of  9.34  per  cent.  This  State  pro- 
duced 37.08  per  cent  of  the  entire  coimtry.  New  Jersey  was  second, 
reporting  21.55  per  cent  of  the  total.  These  relative  ranks  have  been 
maintained  for  several  years.  The  value  of  these  products  was  3.59 
per  cent  of  brick  and  tile  products  and  2.91  per  cent  of  all  clay 
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products  in  1908;  in  1907  these  figures  were,  respectively,  3.53  and 
2.86. 

Stove  lining  was  reported  from  11  States  in  1908  and  from  12  in 
1907,  Georgia  dropping  out  in  the  former  vear.  Owing,  however,  to 
the  small  number  of  producers  in  many  of  the  States,  it  was  possible 
to  give  totals  for  only  4.  Massachuset^  was  first,  reporting  a  product 
valued  at  $169,811,  and  Pennsylvania  second,  with  $129,686.  Both 
States  showed  decreases  in  the  value  of  products. 

The  fire-brick  industry  is  one  of  the  most  important  branches  of 
the  clay-working  industries,  fire  brick  being  reported  from  37  States 
in  1908.  The  figures  given  in  this  report  for  quantity  represent  the 
product  reduced  to  the  equivalent  of  the  9-inch  fire  brick.  The  quan- 
tity so  reported  for  1908  was  552,366,000,  compared  with  783,017,000 
in  1907.  This  was  a  loss  of  230,651,000  fire  brick,  or  29.46  per  cent. 
The  value  decreased  from  $14,946,045  in  1907  to  $10,696,216  in  1908, 
a  decrease  of  $4,249,829,  or  28.43  per  cent.  The  average  value  per 
thousand  increased  from  $19.09  in  1907  to  $19.36  in  1908.  Pennsyl- 
vania was  the  largest  producer,  reporting  222,362,000  fire  brick,  or 
40.26  per  cent  of  the  total  quantity,  and  $4,252,325,  or  39.76  per  cent 
of  the  value  for  1908.  This  was  a  loss  of  147,594,000  fire  brick,  or 
39.90  per  cent,  and  of  $2,655,579,  or  38.44  per  cent;  in  1907  this  State 
reported  47.25  per  cent  of  the  fire  brick  of  tne  whole  country  and  46.22 
per  cent  of  the  value.  Ohio,  which  was  second  in  quantity,  but  third 
m  value,  reported  a  loss  of  23,770,000  fire  brick,  or  21.97  per  cent,  and 
of  $328,918,  or  19.71  per  cent.  Missouri  was  third  in  quantity  and 
second  in  value,  reporting  losses  in  both  in  1908.  Kentucky  was 
fourth  in  quantity  and  fifth  in  value.  New  Jersey  being  fifth  in  quan- 
tity and  fourth  in  value.  The  other  States  are  comparatively  small 
Producers,  Illinois  being  the  largest  in  quantity,  reporting  15,984,000 
rick,  valued  at  $250,444,  though  California's  12,226,000  fire  brick 
were  valued  at  $325,760.  The  range  in  average  value  per  thousand 
was  from  $10.80  in  North  Carolina  to  $47.11  in  Montana,  with  a  gen- 
eral average  of  $19.36.  As  in  other  varieties  of  brick,  these  extremes 
are  in  States  of  small  importance  as  producers.  Fire  brick  composed 
9.90  per  cent  of  the  value  of  the  brick  and  tile  products  and  8.03  per 
cent  of  all  clay  products  in  1908;  in  1907  these  percentages  were, 
respectively,  11.60  and  9.40. 

Heretofore  Pennsylvania  has  been  the  leading  producer  of  the  mate- 
rials embraced  in  the  brick  and  tile  of  this  classification;  but  in  1908 
Ohio  was  the  leading  producing  State  in  brick  and  tile  as  well  as  in 
pottery,  reporting  bnck  and  tile  wares  valued  at  $15,915,703,  or  14.73 
per  cent  of  the  total.  This  was  a  loss  of  $891,928,  or  5.31  per  cent, 
nx)m  the  1907  value,  when  Ohio's  products  were  13.05  per  cent  of  the 
total.  Pennsylvania  was  for  the  first  time  second  in  1908  in  the  value 
of  brick  and  tile  products,  reporting  wares  valued  at  $13,566,479,  a 
loss  of  $5,415,264,  or  28.53  per  cent.  Pennsylvania's  principal  losses 
were  in  common  building  and  fire  brick.  Pennsylvania's  output  was 
12.55  per  cent  of  the  total  in  1908  and  14.74  per  cent  in  1907.  Illinois 
was  tnird  in  both  1907  and  1908,  reporting  wares  valued  at  $12.- 
216,323,  or  9.48  per  cent  of  the  total,  in  1907,  as  compared  witn 
$10,752,160,  or  9.95  per  cent  of  the  total,  in  1908;  this  was  aioss  of 
$1,464,163,  or  11.99  per  cent.  New  Yorfc  was  fourth  in  both  years, 
reporting  wares  valued  at  $9,838,376,  or  7.64  per  cent  of  the  total,  in 
1907,  and  at  $7,270,981,  or  6.73  per  cent  of  the  total,  m  1908;  this 
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was  a  loss  of  $2,567,395,  or  26.10  per  cent.  New  Jersey  was  fifth  in 
1908  as  in  1907,  reporting  products  valued  at  $6,363,705  in  1908  and 
at  $9,019,834  in  1907,  a  loss  of  $2,656,129,  or  29.45  per  cent.  New 
Jersey's  products  composed  7  per  cent  of  the  brick  and  tile  products 
in  1907  and  5.89  per  cent  in  1908.  Missouri,  which  was  sixth  in  1907, 
became  seventh  m  1908,  exchanging  places  with  Indiana.  Kansas 
rose  from  thirteenth  in  1907  to  tenth  in  1908,  Washington  rose  from 
fifteenth  place  in  1907  to  twelfth  in  1908,  Geoma  fell  from  tenth  to 
fifteenth  place,  Massachusetts  fell  from  sixteenUi  to  twentietii  place. 
There  were  no  other  changes  in  rank  in  the  important  States. 

In  1908  there  were  7  States  contributing  over  $5,000,000  each — 
Illinois,  Indiana,  Missouri,  New  Jersey,  New  York,  Ohio,  and  Penn- 
sylvania. These  States  reported  products  in  1907  valued  at 
$79,673,561  and  in  1908  at  $65,411,253,  a  loss  of  $14,262,308  in  1908, 
or  17.90  per  cent.  These  States  reported  61.86  per  cent  of  the  value 
of  all  brick  and  tile  products  in  1907  and  60.53  per  cent  in  1908. 

HUDSON  RIVER  REGION. 

The  Hudson  Eiver  region  has  long  been  known  as  the  Ic^^gest  brick- 
making  center  in  this  coimtry,  if  not  in  the  world.  Tnis  region 
includes  10  counties  along  the  Hudson  River,  9  in  New  York  and  1 
in  New  Jersey,  and  extends^  from  New  York  CSty  to  Cohoes.  'Die 
market  for  tne  brick  made  in  this  region  is  principally  Greater  New 
York  and  environs,  which  are  easily  accessible  by  water.  As  tiie 
building  operations  in  the  metropolis  fluctuate,  so  will  the  brick 
product  of  the  Hudson  River  region  rise  or  fall. 

The  total  number  of  brick  marketed  from  this  region  in  1908  was 
875,979,000,  valued  at  $4,107,382,  or  S4.69  per  thousand,  as  com- 
pared with  1,064,892,000  in  1907,  valued  at  $5,515,585,  or  $5.18  per 
thousand — a  decrease  of  188,913,000  brick,  or  17.74  per  cent,  anci  of 
$1,408,203,  or  25.53  per  cent,  and  a  loss  in  price  of  49  cents  per 
thousand.  This  is  the  smallest  quantity  and  value  of  brick  reported 
from  this  rerion  since  1903. 

New  York's  portion  was  93.67  per  cent  of  the  <)uantit7  and  93.19 
per  cent  of  the  value  of  the  product  of  the  whole  region.  This  product 
of  820,561,000  common  bnck,  which  was  a  decrease  of  191,952,000, 
or  18.96  per  cent,  from  1907,  constituted  77.78  per  cent  of  New  York's 
total  output  of  common  brick,  and  was  greater  than  the  output  of 
common  orick  of  any  other  State  except  Illinois.  The  value  of  New 
York's  portion  of  the  product  of  this  re^on  was  $3,827,514,  a  decrease 
of  $1,413,723,  or  26.97  per  cent.  This  value  was  exceeded  in  1908 
by  the  value  of  the  conimon  brick  of  only  Illinois  and  Pennsvlvania, 
and  constituted  42.87  per  cent  of  the  total  value  of  New  York's  clay 
products.  In  1908  the  value  of  the  clav  products  in  only  8  other 
States  exceeded  the  value  of  New  York  s  output  from  this  r^on, 
viz,  California,  Illinois,  Indiana,  Iowa,  Missoun,  New  Jersey,  Ohio, 
and  Pennsvlvania.  The  value  of  New  York's  portion  of  this  output 
was  exceeded  bjr  7  States  in  1907,  and  by  only  4  in  1906. 

Of  the  coimties  included  in  tnis  region  Ulster  was  fiist  in  both 
quantity  and  value,  reporting,  for  1908,  182,167,000  brick,  valued  at 
$831,948.  Rockland  was  second  with  174,026,000  brick,  valued  at 
$800,603.  In  1907  Ulster  was  first  in  quantity  and  second  in  value. 
Orange  and  Dutchess  were  third  and  lourth  in  both  quantity  and 
value  in  1907  and  1908. 
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The  average  value  per  thousand  for  the  whole  region  was  $5.18 
in  1907  and  $4.69  in  1908.  The  average  value  for  1908  is  the  lowest 
since  1902,  but  is  practically  the  same  as  in  1903,  when  it  was  $4.70. 
The  rise  and  fall  of  prices  of  brick  alon^  the  Hudson  River  is  one  of 
the  most  remarkable  features  of  the  brick-making  industry.  In  1902 
the  aversjge  value  per  thousand  for  common  was  $4.42;  it  rose  rapidly 
to  $6.99  in  1905,  accompanying  an  increased  output  of  nearly  56  per 
cent,-  as  a  result  of  the  activity  in  building  operations  in  Greater 
New  York,  and  declined  almost  as  rapidly,  until  in  1908  it  was  back 
to  about  what  it  was  in  1903.  In  New  York's  portion  of  the  region 
the  average  value  was  $4.66,  which  was  a  decKne  from  $5.18  in  1907, 
and  in  New  Jersey's  portion  the  average  was  higher  in  both  years  than 
that  in  New  York— $5.24  in  1907  and  $5.05  in  1908.  The  average 
per  thousand  ranged  in  New  York's  portion  in  1908  from  $4.57  m 
Ulster  to  $5.55  in  Kensselaer.  In  1906  the  average  for  the  New  York 
portion  of  the  region  was  $6.03,  and  in  1905  it  was  $7.. 

In  New  Jersey's  portion  of  the  region  conditions  appear  to  have 
been  more  favorable  and  production  and  value  there  show  slight 
increases  in  1908.  The  quantity  increased  3,039,000  brick,  or  5.80 
per  cent,  and  the  value  $5,520,  or  2.01  per  cent,  though  the  average 
value  decreased  from  $5.24  to  $5.05,  both  of  which  are  above  the 
average  for  the  entire  region. 

The  niunber  of  firms  reporting  decreased  from  132  to  123,  though 
in  New  Jersey's  portion  tnere  was  an  increase  of  one.  The  largest 
number  of  firms  reporting  from  this  region  was  135  in  1906. 

Production  of  common  brick  in  the  Hvdaon  River  dietrictfrom  Cohoes  to  New  York  City 

in  1907  and  1908,  by  counties. 


County. 


AlbuiT.. 
ColimiDla 

DutldMBS. 

Qraeoe... 

Onnge 

RdDssel 

Rockland 

Ulster 

Wostcbester 

Total  for  New  York 
Bergen  County,  N.  J 


1907. 


Num- 
ber of 
Anns 
report- 
ing. 


11 

6 
16 

6 
10 

7 
33 
25 

0 


122 

10 


132 


Quantity 
(thou- 
sands). 


62,685 

82,937 
135,469 

40,280 
148,103 

17,681 
233,562 
235,584 

56,203 


1,012,513 
52,379 


1,064,892 


Value. 


$306,316 

378,576 

727,313 

101,676 

740,372 

05,236 

1,272,455 

1,217,613 

311,680 


5,241,237 
274,348 


5,515,586 


Aver- 

pnoe 

tnou- 
sand. 


64.80 
4.56 
6.37 
4.76 
5.00 
5.39 
5.45 
5.17 
5.55 


5.18 
5.24 


5.18 


1908. 


Num- 
ber of 
firms 
report^ 
uig. 


12 
4 

18 
4 
8 
6 

29 

24 
7 


112 
11 


123 


Quantity 
(thou- 
sands). 


55,677 

61,971 
132,006 

12,096 
151,860 

10,949 
174,026 
182,167 

39,802 


820,561 
55,418 


875,979 


Value. 


8255,013 
283,720 
606,372 

57,723 
746,637 

60,724 
800,603 
831,948 
184,774 


3,827,514 
270,868 


4,107,382 


Aver- 
age 
pnoe 

thou- 
sand. 


$4.58 
4.58 
4.50 
4.77 
4.92 
5.55 
4.60 
4.57 
4.64 


4.66 
5.05 


4.69 


POTTERY, 

INTRODUCTION. 


The  potteiy  industiy,  in  common  with  others,  suffered  severely 
from  the  business  depression  of  1907-8,  as  is  shown  in  the  figures 
that  follow.  Compared  with  1907,  which  itself  showed  some  decrease 
from  1906,  the  value  of  the  pottery  products  in  1908  declined 
$5,007,919,  or  16.61   per  cent,   or  from  $30,143,474  in   1907  to 
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$25,135,555  in  1908.  This  is  the  lowest  value  reported  to  this  oBace 
since  1902,  when  it  was  $24,127,453,  the  highest  value  being  in  1906, 
when  it  was  $31,440,884. 

The  imports  of  potteiy  showed  even  a  greater  proportionate  de- 
crease than  the  domestic  production,  the  decrease  in  1908  beinc 
$3,062,821,  or  22.54  per  cent,  as,  compared  with  an  increase  ot 
$354,510,  or  2.68  per  cent,  in  1907  over  1906.  The  proportion  of 
domestic  production  to  consumption,  notwithstanding  the  stress  of 
the  times,  showed  an  increase  reaching  72.54  per  cent  in  1908  as 
compared  with  70.82  in  1907. 

The  tendency  toward  the  production  of  better  ware  noted  in  pre- 
vious reports  continued. 

PRODUCTION. 

In  the  following  table  will  be  found  statistics  of  the  production  of 
pottery  in  the  Urn  ted  States  in  1907  and  1908,  the  former  year  being 
given  for  comparative  purposes: 

Valtie  of  pottery  products  in  1907,  by  varieties  o/productSy  by  States. 


Rank 

of 
State. 


20 
23 
14 
17 
13 


18 
6 
7 

22 

11 
27 

8 

9 

16 

21 
15 


2 
4 

25 
1 

5 
24 
10 
12 


19 

3 

26 


State. 


Alabama 

Arkansas 

California 

Colorado 

Connecticut 

District  of  Columbia. 

Florida 

Georgia 

niinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 

Midne 

Maryland 

Massachusetts 

Michigan 

Minnesota 

Mississippi 

Missouri 

Montana 

New  Hampshire 

New  Jersey 

New  York 

North  Carolina 

Ohio 

Oregon 

Pennsylvania 

South  Carolina 

TennKsee 

Texas 

Utah 

Virginia 

Washington 

WestVfrglnia , 

Wisconsin 

other  States^ 


Per  cent  of  pottery  products 

Per  cent  of  total  clay  products 

Number  of  firms  reporting  each  variety . 


Nam- 
berof 
active 
firms 
report- 
ing. 


22 
3 

13 
6 
4 


15 

24 

18 

6 


11 
3 


10 

16 

6 


7 
12 


55 
24 
24 

118 


40 

6 

13 

19 


4 

12 

8 


Red 
earthen- 
ware. 


17,530 

(«) 

42,856 

1,931 

31,616 

IB,  440 

37,045 

5,076 

8,260 


27,546 


12,896 

166,978 

54,474 

(«) 
865 

3,289 


21,067 

32,896 

2,382 

142,042 

(•) 
164,096 
4,450 
6,185 
6,750 


2,500 


8,832 
35,466 


c509 


845,405 

2. 80 

.53 

193 


Stoneware 
and  yellow 
and  Kock*^ 


120,215 
15,200 
39,382 
35,644 


? 


5,445 
896,267 
45,579 

139,075 


17,693 


20,266 
69,323 


f,471 
7,840 
1,648,213 

(•) 

380,361 

9,900 

111,030 

149,414 


28,195 


642,098 


4,280,601 

14.20 

2.00 

219 


C.C. 
white  gran- 
ite, semi- 
porcelain 
ware,  and 
aemivltre> 
ous  porce- 
lain 


China, 
bone  china 
Delft,  and 

BeDaek 


a 


1348, 


1,225,691 


9,419,960 
'  "63i,'634 


1,651,732 


735,773 


13,913,660 

46.16 

8.75 


« Included  in  "  Other  States." 

b  Includes  all  products  made  by  less  than  three  prodnoen  In  one  State. 

e  Includes  fifteen  firms  not  dlstiibp^^ 


$1,135, 
7«, 


48,150 


6u41 

L23 

16 
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Value  of  pottery  products  in  1907,  by  varieties  of  products,  by  States — Continued. 


Rank 

of 
Stats. 


ao 

23 
14 
17 
13 


IS 
0 

7 
22 

11 
27 

8 

9 

IB 

21 
15 


2 

4 

2S 

1 

5 
24 

10 
12 


19 
3 


State. 


Alabama.. 


CaUfornia 

Colorado 

C<miiecticat 

Distzlct  of  Cotombla. 

Florida. 

G«oRla 

lUlnds. 

Indiana 

Iowa 


Kentucky 

Louisiana 

Maine. 

Maryland 

Massachosetts... 

Micbigan. 

Minnesota. 

Mississippi 

Missouri 

Montana 

New  Hampsbiie. 

New  Jeney 

New  York 

Nortb  Carolina.. 

Oblo 

Oregon. 

Pennsylvania... 
Soath^rolina. . 
TronnesseB. ...... 


Utab 

Virginia. 

Wasbington 

WestV&ginia.. 
Wisconsin. . . . . . 

Otber  States  d., 


Per  cent  of  pottery  products. 

Per  cent  of  total  day  products 

Number  of  firms  reporting  eadi  variety. 


Sanitary 
ware. 


(ft) 


9400,000 


3,015,685 
(ft) 


226,000 
'ia2,'864 


378,000 
"'66,683 


4,863,222 

16.13 

3.06 

36 


Porcelain 
electrical 
supplies. 


(ft) 


U) 


(ft) 


9744,068 
626,032 


033,266 


(ft) 


(ft) 
'3i6,'4i5 


2,613,771 

8.67 

1.66 

36 


MlsceUa- 
neous.a 


92,800 

6,660 

18,600 


57,054 

600 

3,600 


5,293 


3,600 

23,100 

7,100 


5,575 


186,809 
51,682 


1,130,678 
*"'25,'833 
'"*66,'666 


(ft) 


78,965 
'38,688' 


1,606,066 

5.63 

1.07 

75 


Total. 


927,745 
16,950 
97,838 
44,144 

123,116 
le\ 

33,885 

1,004,166 

869,15^ 

18,882 

166,621 
5,693 

(«) 

366,897 
302,744 

61,574 

(<=) 

21,121 

78,187 

6,985,626 

1,934,496 

10,222 

13,533,190 

(«) 

1,309,878 

14,350 

167,215 

156,173 

{^ 

30,695 

2,150,132 

8,832 

«  594, 937 


Per- 
centage 
of  total. 


30,143,474 

100.00 

18.97 


0.09 
.06 
.32 
.15 
.41 


.11 
3.33 
2.88 

.06 


.55 
.02 


1.22 

1.00 

.20 


.07 
.26 


23.18 

6.42 

.08 

44.90 


4.35 
.06 
.56 
.52 


.10 
7.16 

.03 
1.97 


100.00 


•Indadlng  art  and  cbemlcal  jpottery,  craquelle  iwrcelain,  faience,  garden  vases,  Qrueby,  Hampsblre, 
and  Teoo  pottery,  bandmade  tue,  banging  baskets,  incandescent  mantle  supplies,  Jardlmeres  and  ped- 
estals, pins,  stilts,  and  spurs  for  potters'  use;  porcelain  doorknobs  and  filter  tubes,  porcelain  hardware 
trimming,  statuettes,  stove  crooks,  tobacco  pipes,  toy  marbles,  turpentine  cups,  and  umbrella  stands. 

ftlnduded  in  "Otber  States."  *—  *~ 

e  Included  in  «  (9604,937). 

d  Includes  all  products  made  by  less  than  three  producers  in  one  State. 

«Made  up  of  State  totals  of  District  of  Columbia,  Florida,  Kansas,  Maine,  Minnesota,  Montana,  New 
Hampahire,  Oregon,  Utab,  and  Virginia.  The  totals  fbr  "  Other  States  "  is  distributed  among  the  States 
to  which  It  bekmei. 
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Value  of  pottery  products  in  1908,  by  varieUeg  of  products,  by  States, 


Rank 

of 
State. 


19 
18 
13 
17 
14 

24 
6 
7 

22 

10 
27 

8 

9 

16 

20 
16 


2 

4 

23 
1 

6 
26 
12 
11 
28 

21 

3 

25 


State. 


Alabama 

Arkansas 

California 

Colorado 

Connecticut 

District  of  Columbia. 

Georgia 

Dlinols 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts 

Midiigan 

Minnesota 

Mississippi 

Missouri 

Montana 

New  Hampshire. . ... 

New  Jersey 

New  Mexico 

New  York 

North  Carolina 

Ohio 

Or^;on 

Pennsylvania 

South  Carolina 

Tennessee 

Texas 

Utah 

Virginia 

Washington 

West  Virginia 

Wisconsin 

Other  States  b 


Per  cent  of  pottery  products 

Per  cent  of  total  clay  products 

Number  of  firms  reporting  each  variety. 


Num- 
ber of 
active 
finna 
report- 
mg. 


21 
6 

12 
4 

4 


15 

22 

16 

7 


12 
3 


9 

15 

6 


7 
12 


56 


25 

31 

118 


35 
5 
9 

14 
8 


4 

11 

3 


C487 


Bed 
earthen- 
ware. 


$15,058 


42,962 
11,250 
12,000 

(•) 
5,710 
24,821 
7,450 
8,161 


23,448 
(•) 


9,267 

150,148 

54,059 

(•) 
570 

3,719 
(•) 


20,100 


31,645 

775 

138,431 

128,181 
5,343 

(•) 

10,267 
3,450 


2,450 


9,300 
28,735 


757,900 

8.02 

.67 

179 


Stoneware, 
yellow  and 
Rocking- 
ham ware. 


White 
including 
C.  C.  ware, 
white  gran- 
ite, semi- 
poroelain 
ware,  and 
semi  vitreous 
poroelain 
ware. 


10,031 
24,500 
29,300 


4,941 

733,373 

37,020 

7,540 

130,200 


15,400 


21,180 
62,689 


(•) 


44,713 

12,587 

1,408,197 

(•) 

250,005 
3,126 

56,532 
114,879 


'4S4,'526 


3,518,841 

14.00 

2.64 


« 


$1,137,701 


7,228,036 
"623, '544' 


1,612,321 
*  87i*945' 


11,474,147 

4&65 

8.61 

66 


China, 
bone  china, 
delft,  and 

beOiBek 


$876,259 


"«»,»4 


13,219 


1,581,011 

6.S 

1.19 

16 


a  Included  in  "Other  States." 

b  Includes  all  products  made  by  less  than  three  producers  in  one  State. 

« Includes  13  nrms  not  distributed. 
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Value  of  pottery  productB  in  1908,  hy  varieties  o/produet8f  by  States — Continued. 


Rank 

of 
State. 


19 
18 
13 
17 
14 

34 
6 

7 
22 

10 

27 

8 

0 

It 

90 
15 


4 

23 

1 

6 
20 
12 
11 
28 

21 

3 

25 


State. 


Alabama 

Arkansas 

California 

Ck>k>rado 

Ck>nnectlcat 

District  of  Colombia. 

Georgia 

Illinois 

Indiana 

Iowa 


Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts... 

Michigan 

Minnesota 

Mississippi 

Missouri 

Montana 

New  Hampshire. 

NewJeraey 

New  Mexico 

New  York 

North  Carolina.. 

Ohio 

Oregon 

Pennsylvania. . . 
South  Carolina. . 

Tennessee 

Texas 

Utah 

Virginia 

Washington 

WestVlrginla... 

Wisconsin 

Other  States 4... 


Percent  of  pottery  products 

Per  cent  of  total  clay  products 

Number  of  firms  reporting  each  variety. 


Sanitary 


(*) 


$350,000 


(*) 


3,182,772 

■■••(V)***" 


233,000 
'i75,'8S4 


385,000 


47,434 


Porcelain 
electrical 
supplies. 


(ft) 


(ft) 


MlacelUh 
neons.* 


13,000 
ll,fi00 


45,376 

20 

3,000 


5,741 


(ft) 


S5S0,556 

"566,'764 
* '710,034 


(ft) 


(ft) 
'i09,'66i 


4,373,500 

17.40 

3.28 

36 


2,009,005 

7.99 

1.51 

31 


3,000 

24,006 

7,750 


100 
2,500 


123,262 
04,229 


907,270 

(ftj 
10,305 


(ft) 


Total. 


(ft) 


71,000 
'i66,'99i' 


1,421,052 

5.65 

1.07 

76 


824,060 
27,500 
87,126 
49,407 
76,000 

(«) 

10,651 
806,954 
760,490 

18,710 

(«) 

153,648 
6,171 

(0 

275,687 
249,726 

62,409 

(«) 

21,850 

68,906 

(0 
1,658,243 
13,362 
10,706,787 

(«) 
1,276,508 

8,460 
112,632 
125,146 

3,450 

(0 

20,601 

2,083,821 

9,300 

c 467,924 


25,135,555 

100.00 

18.87 


Per- 
centage 
oftotd. 


0.10 
.11 
.35 
.20 
.30 


.04 
3.21 
3.03 

.07 


.61 
.02 


1.10 
.  w 
.26 


.09 
.27 


23.67 


6.60 

.05 

42.60 


5.08 
.03 
.45 
.60 
.01 


.06 
8.29 

.04 
1.86 


100.00 


•  Including  art  and  chemical  pottery,  ceramic  sculpture,  craqnelle  porcelain,  faience,  garden  vases. 
Omaby,  Hampshire,  Indian,  Pewabic,  and  Teco  pottery,  handmade  tife,  hanging  baskets,  incandescent 
mantle  supplies,  insulating  materials,  jardinieres  and  pedestals,  majolica,  pins,  stilts,  and  spurs  for  potters* 
on:  porcelain  door  knobs,  filter  tubes,  shuttle  ejres,  and  thread  guides,  porcelain  hardware  trimmings, 
tobacco  pipes,  toy  marbles,  turpentine  cups,  and  umbrella  stands. 

» Ineladed  In  '^Other  States.'' 

e  Included  In  (<)  (8467,924). 

'  Includes  aUbroducts  made  by  less  than  three  producers  In  one  State. 

*  Made  up  of  STtate  totals  of  District  of  Columbia,  Kansas,  Maine,  Minnesota,  Montana,  New  Hampshire, 
New  Mexico,  Oregon,  and  Virginia.  The  total  for  "  Other  States  "  is  distributed  among  the  States  to 
wliich  It  betaigs. 

As  in  former  years,  pottery  products,  except  earthenware  and 
stoneware,  were  produced  in  but  few  States.  General  ware,  as  in 
1907,  was  reported  from  but  9  States;  sanitary  ware  from  but  8 
States,  Montana  entering  the  list  in  1 908 ;  and  porcelain  electrical 
supplies  from  but  8  States,  a  decrease  of  1,  Illinois  dropping  out. 

Red  earthenware,  the  commonest  of  pottery  products,  was  re- 
ported from  30  States,  a  decrease  of  2,  Arkansas  and  Florida  dropping 
out.  Massachusetts  was  the  leading  State  in  this  ware  in  1908  as  in 
1907,  reporting  ware  valued  at  $150,148  in  1908,  as  compared  with 
$166,978  in  1907,  a  loss  of  $16,830.  In  1906  Massachusetts  reported 
ware  of  this  Und  valued  at  $171,160.  Ohio,  the  leading  State  in  the 
production  of  red  earthenware  in  1906,  with  wares  valuea  at  $206,258, 
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was  second  in  1908,  with  wares  valued  at  $138,431,  closely  followed 
by  Pennsylvania,  with  wares  valued  at  $138,181.  The  total  value  of 
this  ware  in  1908  was  $757,900,  as  compared  with  $845,465  in  1907, 
a  loss  of  $87,565,  or  10.36  per  cent.  This  product  was  reported  by 
179  producers  in  1908  and  by  193  producers  in  1907.  In  1908  it  was 
3.02  per  cent  of  the  pottery  products  and  2.80  per  cent  in  1907. 

Stoneware,  the  next  most  widely  distributed  pottery  product, 
including  yellow  and  Rockingham  ware,  was  reported  from  28  States 
in  1908  and  from  29  in  1907,  Florida  dropping  out  in  1908.  Ohio, 
in  1908  as  in  1907,  was  the  leading  State,  reporting  wares  valued  at 
$1,468,197,  or  41.72  per  cent  of  the  total — a  decrease  of  $180,016,  or 
10.92  per  cent.  Illinois  was  second  in  both  1907  and  1908.  The 
total  value  of  these  wares  was  $3,518,841  in  1908  and  $4,280,601  in 
1907,  a  loss  in  1908  of  $761,760,  or  17.80  per  cent.  The  number  of 
firms  reporting  decreased  from  219  in  1907  to  209  in  1908.  In  point 
of  value  these  wares  are  the  third  largest,  being  14.20  per  cent  of 
all  pottery  products  in  1907  and  14  per  cent  in  1908. 

The  wares  embraced  under  the  heading  "C.  C.  ware,  etc.,"  are 
commercially  the  most  important,  though  they  are  reported  from 
but  few  States.  In  1908  these  wares  were  valued  at  $11,474,147,  as 
compared  with  $13,913,680  in  1907  and  with  $14,152,503  in  1906. 
This  is  a  decrease  in  1908  from  1907  of  $2,439,533,  or  17.53  per  cent. 
The  wares  embraced  by  this  column  represent  the  general  household 
wares  and  compose  the  larger  portion  or  what  is  known  as  "potterv." 
Ohio  is  and  has  been  for  many  years  the  leading  producer,  reporting 
in  1908  wares  valued  at  $7,228,636,  or  63  per  cent  of  the  total.     In 

1907  this  State  reported  wares  valued  at  $9,419,960,  or  67.70  per 
cent  of  the  whole.  This  is  a  decrease  in  1908  of  $2,191,324,  or  23.26 
per  cent.  West  Virginia  was  second  in  both  1907  and  1908,  reporting 
wares  valued  at  $1,651,732  and  $1,612,321,  respectively,  the  loss  in 

1908  being  only  $39,411,  or  2.39  per  cent.  In  1908  West  Virginia's 
product  constituted  14.05  per  cent  of  the  total  value  of  these  wares: 
m  1907  it  was  11.87  per  cent  of  the  totid.  New  Jersey  was  third  in 
both  years,  reporting  $1,137,701  in  1908,  as  compared  with  $1,225,691 
in  1907,  a  decrease  in  1908  of  $87,990,  or  7.17  per  cent.  These  wares 
composed  45.65  per  cent  of  the  pottery  in  1908,  46.16  per  cent  in 
1907,  and  45.01  in  1906.  Three  less  producers  reported  in  1908 
than  in  1907,  when  there  were  68. 

China,  including  bone  china,  delft,  and  belleek  ware,  showed  a 
decrease  of  $349,649  in  1908  from  1907.    This  was  a  decline  of  18.11 

¥er  cent.  In  1907  this  product  gained  $142,893,  or  7.99  per  cent, 
'hese  products  are  repwted  from  only  4  States.  New  Jersey  is  the 
leading  State  in  value  of  production,  reporting  $876,259,  or  55.42 
per  cent  of  the  total,  as  compared  with  $1 ,135,885  in  1907.  The  same 
number  of  producers,  16,  reported  china,  etc.,  in  1907  and  1908. 
These  wares  composed  6.41  per  cent  of  the  pottery  products  of  1907 
and  6.29  per  cent  of  those  or  1908. 

Sanitary  ware  decreased  in  value  from  $4,863,222  in  1907  to 
$4,373,590  in  1908,  a  loss  of  $489,632,  or  10.07  per  cent.  Ei^ht 
States  reported  this  ware,  the  leading  one  being  New  Jersey,  which 
reported  $3,182,772,  or  72.77  per  cent  of  the  total;  in  1907  its  pjer- 
centage  of  the  total  value  was  74.35  per  cent.    West  Virginia,  which 


CLAY-WOBKING  INDUSTRIES.  481 

was  third  in  1907,  became  second  in  1908,  displacing  Indiana.  West 
Virginia  and  Ohio  showed  slight  gains  in  the  value  of  these  wares  in 
1908,  the  increase  bein^  $7,000  in  each  State.  The  other  States 
showed  decreases.  Sanitary  ware  was  reported  by  36  producers  in 
1908,  and  was  17.40  per' cent  of  all  pottery  products;  in  1907  the 
same  number  of  producers  reported,  though  the  product  was  16.13 
per  cent  of  the  total. 

The  value  of  the  electrical  porcelain  wares  in  1908  declined  $604,766, 
or  23.14  per  cent,  the  largest  proportional  decUne  of  any  of  the  pottery 

Sroducts.  Ohio  is  the  largest  producer,  with  New  i  ork  and  New 
ersey  nearly  tied  for  second  place.  The  value  of  the  product  in 
1908  was  7.99  per  cent  of  all  pottery  products,  and  was  reported  by 
31  operators.    In  1907  these  figures  were  8.67  and  36,  respectively. 

Ohio  in  1908,  as  for  many  years,  was  the  leading  pottery  State, 
reporting  wares  valued  at  $10,706,787,  or  42.60  per  cent  of  the  whole. 
This  is  a  decrease  of  $2,826,412,  or  29.85  per  cent,  from  1907,  when 
Ohio's  wares  were  44.90  per  cent  of  the  total.  New  Jersey  was 
second  with  wares  valued  at  $5,949,991,  or  23.67  per  cent  of  the 
total.  This  was  a  decrease  of  $1,035,635,  or  14.82  per  cent  from 
1907.  West  Virginia  was  third,  reporting  wares  valued  at  $2,083,821 , 
or  8.29  per  cent  of  the  total,  which  was  a  decrease  of  $75,311,  or  3.49 
per  cent,  from  1907.  New  York  was  fourth  in  both  1907  and  1908, 
the  value  of  its  product  being  $1,658,243  in  1908,  a  loss  of  $276,255, 
or  14.28  per  cent,  from  1907. 

In  the  first  12  states  there  were  only  three  changes  in  relative  rank. 
Tennessee,  which  was  tenth  in  1907,  became  twelfth  in  1908;  Ken* 
tucky,  which  was  eleventh  in  1907,  became  tenth  in  1908,  and  Texas, 
which  was  twelfth  in  1907  was  eleventh  in  1908.  The  first  5  States — 
Ohio,  New  Jersey,  West  Virginia,  New  York,  and  Pennsylvania — 
produced  86.24  per  cent  of  tne  total;  the  first  12  States,  96.13  per 
cent. 

The  number  of  firms  reporting  in  1908  was  497,  a  loss  of  12  from 
1907.  Ohio  had  the  largest  number  of  producers,  118,  the  same 
number  as  that  reporting  for  1907.  New  Jersey  reported  1  more 
producer  in  1908  than  in  1907,  maldngher  number  56;  West  Virginia 
reported  12  in  1907  and  11  in  1908;  New  York  24  in  1907  and  25  in 
1908;  and  Pennsylvania  40  in  1907  and  35  in  1908. 

The  value  of  the  white  ware,  exclusive  of  sanitary  ware  and  por- 
celain electrical  suppUes,  was  $13,055,167  in  1908,  as  compared  with 
$15,844,349  in  1907,  a  loss  of  $2,789,182,  or  17.60  per  cent.  These 
products  composed  61.94  per  cent  of  all  pottery  products  in  1908, 
and  52.57  per  cent  in  1907.  If  sanitary  ware  ana  electrical  porce- 
lain suppUes  be  added,  the  value  in  1908  would  be  $19,437,762,  or 
77.33  per  cent  of  all  pottery  products — a  loss  in  value  from  1907  of 
$3,883,580,  or  16.65  per  cent.  In  1907  these  products  were  valued 
at  $23,321,342,  or  77.37  per  cent  of  all  pottery. 

The  following  table  shows  the  value  of  the  pottery  products  of  the 
United  States  from  1905  to  1908,  by  varieties: 

18250— M  B 1908,  FT  2 31 
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Value  of  pottery  products  in  the  United  States^  1905-1908,  by  varieOeB. 


Year. 


1905 
1906 
1907 
1908 


Number 
of  oper- 
atmg 
firms  re- 
portlng. 


533 
540 
509 
497 


Red 

esrth- 
mware. 


$7S0,637 
909,262 
845,465 
757,900 


Stone- 
ware, yel- 
low and 
Rocking- 
ham 
ware. 


White 
ware,  in- 

clu<ung 

C.  C.  ware, 

etc. 


Chfaia, 
bone 
china, 
delft,  and 
belleek 
ware. 


4,193,884 
4,280,601 
3,518.841 


14,152,503 
13,913,680 
11,474,147 


Qanu.*^   Poroelain 
Sanitary  |  electrical ' 


I 


laneous. 


TotaL 


$3,960,016  $12,809,41411 ,558, 730|S4,580,  li5 12,253,061 41 ,967,891  tZ7,918,8M 

1,787,776  5,098,3101  2,838,2841  2,460,865  31,440.884 
1,930,660  4,863,2221  2,613,771  1,696,066  30,143,474 
1,581,020  4,373,590  2,009,0051  1,421,062  25,135,555 


TRENTON,  N.  J.,  AND  EAST  LIVERPOOL,  OHIO. 

Although  pottery  products  are  reported  from  a  large  number  of 
States  and  high-grade  wares  in  only  a  few,  two  States,  New  Jersey 
and  Ohio,  stand  out  prominently  as  the  leading  States,  producing  in 
1908,  66.27  per  cent  of  all  pottery  products.  In  New  Jersey  94.95 
per  cent  of  tne  total  of  the  State  was  produced  in  Trenton;  in  Ohio, 
only  37.83  per  cent  of  the  total  was  produced  in  East  Liverpool. 
The  white  ware  industry  in  New  Jersey  is  practically  confined  to 
Trenton  and  there  seems  to  be  no  tendency  to  its  spread  in  that  State; 
in  Ohio  the  tendency  seems  to  be  to  scatter  over  the  State  and  into 
West  Virginia.  As,  however,  these  two  cities  are  the  leading  pottery 
centers  of  the  country,  the  following  table  has  been  prepared  snowing 
the  details  of  production  in  them: 

Value  of  pottery  products  of  Trenton j  N.  /.,  and  East  Liverpool j  Okio^  in  1907  and  1908, 

by  varieties. 


Variety. 


and 


Stoneware  and  yellow 
Rockingham  ware 

White  ware,  C.  C.  ware,  white 
granite,  semiporoelain  ware, 
and  semiyitreous  poroelain 
ware 

China,  bone  china,  delft,  and 
belleek  ware 

Sanitary  ware , 

Porcelain  electrical  supplies. . . 

Miscellaneous  a 


Per   cent    of   total    pottery 
product 


1907. 


1908. 


Trenton. 


$1,225,091 

1,135,885 

3,265,625 

744,068 

147,920 


6,519,189 
21.63 


East 
Liyerpool. 


$73,444 


5,030,996 


458,940 
164,504 


Total. 


$73,444 


6,256,687 

1,135,885 

3,265,625 

1,203,006 

312,514 


Treoton. 


$1,137,701 

876,250 

2,997,148 

550,556 

78,808 


5,727,974 
19.00 


12,247,163  I    5,649,472 


40.63 


22.48 


East 
Liveipool. 


$70,010 


3, 


307,109 
133,582 


4,050,384 
16.11 


Total. 


$70,010 


4,$77,SM 

875,250 

2,007,148 

866,065 

212,300 


9,600,856 
3&50 


a  Including  poroelain  door  knobs,  poroelain  hardware  trimmings,  and  pins,  stilts,  and  spurs  for  pottcn'  use. 

This  table  shows  that  these  two  cities  continue  to  be  close  rivals 
for  the  supremacy  in  the  pottery  industry  of  the  United  States. 
The  balance  in  favor  of  Trenton  for  1908  was  $1,599,088,  or  39. 4S 
per  cent,  greater  than  that  of  East  Liverpool;  in  1907  Trenton's 

Eroducts  were  valued  at  $791,215^  or  13.81  per  cent,  more  than  East 
liverpool's;  and  in  1906  these  figures  were  $638,711,  or  10.38  per 
cent,  more  than  East  Liverpool's.    From  these  figures  it  will  be  seen 
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that  Trenton  is  gradually  drawing  away  from  East  Liverpool.  There 
is  no  change  in  tne  variety  of  wares  made  in  these  cities;  East  Liver- 
pool reporting  no  china  or  sanitary  ware  and  Trenton  reporting  no 
stoneware,  or  yellow  and  Rockingham  wares. 

These  two  cities  together  produced  38.59  per  cent  of  the  value  of 
the  pottery  of  the  whole  country  in  1908;  m  1907  this  percentage 
was  40.63;  in  1905  it  was  43.54. 

CONSUMPTION. 

The  pottery  imports  into  the  United  States  were  valued  at 
$10,522,791,  and  the  production  at  $25,135,555,  a  total  of  $35,658,346. 
After  deducting  the  exports,  domestic  $983,760,  and  foreign  $25,781, 
there  appears  to  have  been  a  net  consimiption  of  $34,648,805,  of 
which  the  domestic  production  was  72.54  per  cent.  This  is  the 
highest  proportion  ever  reached  except  in  1902,  when  it  was  72.91. 
In  1907  the  domestic  production  was  70.82  per  cent  of  consimiption, 
and  in  1906  it  was  72.26  per  cent. 

IMPORTS  AND  fiXPORTS. 

The  following  table  shows  the  value  of  the  imports  of  clay  products 
from  1904  to  1908,  inclusive.  It  will  be  noted  that  the  value  increased 
each  year  until  1908,  when  there  was  a  decrease  of  $3,125,800,  or 
22.63  per  cent.  In  1907  there  was  an  increase  of  $404,033,  or  3.01 
per  cent,  over  1906;  and  in  1906  the  increase  was  $1,258,758,  or  10.36 
per  cent,  over  1905. 

Value  of  earthenware^  chinas  hricky  and  tUe  imported  and  entered  for  consumption  in  the 

United  States,  1904^-1908. 


Yaw. 


1904 
1905 
1906 
1907 
19QB 


Pottery. 

Brick,  fire 

brick,  tUe, 

etc. 

Brown 
earthen 

and 
oonunon 

stone 
ware.<s 

China  and 
porcelain, 
not  deco- 
rated. 

China  and 
porcelain, 
decorated. 

Total. 

S81,951 
100,618 

96,400 
113,477 

70,629 

$1,329,146 
1,157,573 
1,312,326 
1,315,501 
1,142,444 

19,850,144 
10,717,871 
11,822,376 
12,156,544 
9,309,718 

$11,270,241 
11,976,062 
13,231,102 
13,585,612 
10,522,791 

$218,170 
172,079 
175,797 
225,320 
162,341 

Grand 
totals 


$11,488,411 
12,148,141 
13,406,809 
13,810,932 
10,685,132 


a  Including  Rockingham  ware. 

It  will  be  noted  that  practically  all  of  the  imports  are  pottery, 
98.48  per  cent  being  pottery  and  1 .52  per  cent  brick  and  tile.  In  1907 
pottery  composed  98.37  per  cent  of  all  imports,  and  1.63  per  cent  were 
brick  and  tue.  Of  the  pottery  imports  in  1908,  99.33  per  cent  was 
general  ware  and  0.67  per  cent  was  of  the  lower  grades.  In  1907, 
these  percentages  were  99.16  and  0.84  per  cent,  respectively.  Of 
these  imports,  brick  and  tile  decreased  $62,979,  or  27.95  per  cent,  and 
the  potterjr  showed  a  loss  of  $3,062,821,  or  22.64  per  cent.  The  gen- 
eral ware  imports  declined  $3,019,973,  or  22.42  per  cent;  earthenware, 
etc.,  decreased  $42,848,  or  37.76  per  cent. 
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The  following  table  shows  the  exports  of  clay  products  of  domestic 
manufacture  from  the  United  States  from  1904  to  1908,  inclusive: 

Exports  of  day  wares  of  domestic  manufacture  from  the  United  States,  1904^1908. 


Brick. 

Pottery. 

Year. 

Bnildiog. 

Fire 
(value). 

Total 
(value). 

Earthen 

and 

stone 

ware 

(value). 

China 
(▼aloe). 

Total  . 
(▼aloe). 

Onad 
total 

Quantity 
(thou- 
sands). 

Value. 

(▼aloej. 

1904 

25,012 
34,242 
27,768 
22,340 
12,038 

$179,866 
263,876 
247,625 
185,192 
113,243 

$407,519 
536,002 
637,441 
631,779 

«560,243 

$687,385 
799,878 
885,066 
816,971 
663,486 

$697,381 

882,009 

1,003,969 

1,022,730 

906,266 

$94,358 
101,485 
114,481 
108,911 
77,494 

$791,739 

963,564 

1,118,450 

1,131,641 

963,760 

11,379,124 

1906 

1,783,432 

1906 

2,008,516 

1907 

1,948,612 

1908 

1.647.246 

a  Includes  all  brick  other  than  building  brick. 

This  table  shows  that  the- value  of  the  exports  of  domestic  clay 
products  decreased  from  $1,948,612  in  1907  to  $1,647,246  in  1908,  a 
loss  of  $301,366,  or  15.47  per  cent.  In  1907  the  loss  from  1906  was 
$54,904,  or  2.74  per  cent. 

The  pottery  exports  showed  a  decrease  of  $147,881,  or  13.07  per 
cent  from  1907,  and  the  bricks  and  tile  exports  declined  $153,485,  or 
18.79  per  cent,  the  total  decrease  in  exports  being  $301,366,  or  15.47 
per  cent.  Of  these  totals  the  building  brick  composed  17.07  per  cent 
and  other  brick  82.93  per  cent.  Of  the  pottery  the  high  grade  or 
'* china''  ware  composed  only  7.88  per  cent,  while  the  lower  grade  of 
pottery  composed  92.12  per  cent.  In  1907  these  percentages  were 
9.62  and  90.38,  respectively.  The  average  value  per  thousand  of  the 
building  brick  exported  in  1908  was  $9.41;  in  1907,  it  was  $8.29;  and 
in  1906,  $8.92. 

CLAY  PRODUCTS  IN  VARIOUS  STATES. 

The  following  table  gives  the  statistics  of  clay  products  from  1904 
to  1908,  inclusive,  for  some  of  the  more  important  clay-working 
States,  and  will  be  of  interest  to  those  who  desire  to  compare  the 
growth  of  the  industries  in  these  States  for  several  years,  (jwin^  to 
the  changes  in  the  classification  of  the  products  in  some  of  the  mmor 
items,  the  figures  do  not  always  represent  solely  the  values  of  the 
products  named,  though  the  classification  as  given  in  the  tables  is  the 
nearest  that  can  be  made  without  reconstructing  them  entirely. 
The  item  '^ Miscellaneous"  under  each  State  includes  all  products  not 
otherwise  classified  and  those  which  could  not  be  published  separately 
without  disclosing  individual  returns. 
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Clay  produeU  of  the  United  States,  by  States,  from  1904  to  1908. 

CALIFORNIA. 


Produet. 


ConuDiOD — 


'aloe. 

Average  per  M. 
Vitrified— 

quantity 

Value..:. 

Average  per  M. 
Frant — 


'aloe, 

Average  per  H 

Fancy  or  oroamental.  value. . 

Ftre do.... 

Stove  lining do.... 

I>nlntUe do.... 

Sewer  pipe do.... 

Aicfaitectoral  terra  cotta...do. . . 

Flieproofing do..., 

Tile,  not  drain do... 

Pottery: 

Svthflnware  and  stoneware, 

▼aloe 

ware value. 

.do..., 


Tottf  value. 


Number  of  operating  firms  re- 
porting.  

RankWstate 


1904. 


256,896,000 

$1,843,036 

S7.18 

S18.06 

11,722,000 

1291,813 

124.89 

827,037 

8285,718 

(•) 

829,440 
8668,626 
8221,000 

851,126 

(•) 


845,006 
'826i,d84 


83,624,734 


121 
8 


1906. 


284,206,000 

81,061,900 

86.90 

819.23 

8302,872 

825.51 

831,899 

8290,878 

(«) 

827,852 
8663,044 
8215,160 

845,551 

834,679 


853,368 
1037,944 


83,865,147 


122 
8 


1906. 


278,780,000 

81,962,866 

87.06 


L8.49 

18,421,000 

1801,746 

827.24 

(•) 
8347,806 

830,645 

88^,477 

8254,932 

808,968 

869,023 


862,980 
",887 


84,364,230 


113 
8 


1907. 


339,439,000 

82,483,062 

87.82 


81&79 

12,922,000 

8283,375 

821.93 

8150,165 

8374,378 

«»,097 

81,066,916 

8628,623 

8140,960 

8107,492 


882,288 
8440,332 


85,740,537 


118 
8 


1906. 


236,383,000 

81,503,814 

86.74 

3,409,000 

866,214 

81&92 

12,303,000 

8283,701 

82^80 

834,947 

8325,700 

(•) 
834,457 

81,036,320 

8600,130 

8188,221 

884,484 


872,262 
8303,435 


84,523,746 


119 
8 


CONNECTICUT  AND  RHODE  ISLAND. 


Quantity 

Value 

Average  per  M. 
Vitrified— 

Quantity 

Value 

Average  per  M. 


Qnantity. 


^ucy  or  ornamental,  value. . 

Fbv. ..do.... 

Stove  lining do.... 

Flroptwjllng do 

TOe,  not  drain do.... 

b 

Swtlienware  and  stoneware, 

value 

vlaiie.. 


Total  value 

Nomber  of  operating  firms  le- 

portins.. 

BankofOooiiiBeticat  and  Rhode 


Island. 


186,906,000 

81,030,204 

86.56 

814.00 

3,060,000 

845,730 

814.94 

MS,  600 


(•) 


,175 


81,215,609 


43 

28 


211,613,000 

81,329,220 

86.28 

(•) 
819.00 

814.01 


8279,356 


81,606,578 


42 
20 


212,648,000 

81,603,929 

87.07 

816.36 

816.51 


« 


&3, 


276 


81,747,205 


42 
20 


196,414,000 

-  81,240,575 

86.25 

824.23 

81&44 


« 


8244,017 


81,484,692 


43 

24 


131^60,000 

$740,003 

86.60 


« 


816.26 


ffl 


815.76 


« 


8162,468 


8901,661 


41 
27 


•Indoded  In  misoeUaneooB. 


5  Prodooed  by  Oonneoticat  alone. 
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Clay  'prodwcts  ofihe  United  States^  by  States,  from  1904  to  J908—CoDiiavLed. 

KENTUCKY. 


Product. 


Brick: 

Common— 

Ouantity 

Value 

Average  per  M 

Vltxifled— 

Otiantity 

value 

Average  per  M 

Front— 

quantity 

Value 

Average  per  M , 

Fire value. . 

Stove  lining do — 

Draintile do 

Sewer  pipe do — 

Architectural  terracotta.. do.... 

Fireprooflng do — 

Tile,  not  drain do 

Pottery: 

Earthenware  and  stoneware, 

value 

Miscellaneous value. . 

Total  value 


Number  of  operating  firms  re- 
porting  

Rank  of  State 


1901 


138,677,000 

1796,074 

$5.74 

114.01 

2,178,000 

120,571 

10.44 

$680,064 

(«) 
$26,564 

(«) 


S 


$157,613 
$406,371 


$2,067,2n 


120 
10 


1906. 


147,702,000 

1862,330 

$5.84 

$14.27 

11,558,000 

1128,777 

$lLl4 

$730,060 


$28,865 


$296,040 


$157,063 
$103,287 


$2,406,360 


121 
10 


1906. 


142^185,000 

$881,879 

$6l20 

$14.13 

11,803,000 

$109,771 

$0.23 

$808,527 


$27,360 


$296,301 


$167,200 
$211,287 


$2,602,423 


117 
11 


1907. 


143,731,000 

1032,460 

$6.40 

$14.27 

7,926,000 
$86,568 

$iao2 

$040,415 


$82,728 


$266^064 


$166,621 
$197,514 


$2,611,364 


116 
11 


190&. 


1101545,000 
8eL22 

$13.26 

11,067,000 

$119,785 

$ia82 

$770,221 


$53,308 


$7,268 
615,000 


$153,648 
.618 


$2,239,108 


U6 

12 


MARYLAND. 


Brick: 

Common- 
Quantity 

Value 

Average  per  M 

Vitrified- 

Quantity 

value 

Average  per  M 

Front- 
Quantity 

Value 

Average  per  M 

Fancy  or  ornamental,  value. 

Fire do... 

Stove  lining do. . . 

Draintile do. . . 

Architectural  terracotta.. do... 

Tile,  not  drain do. . . 

Pottery: 

Earthenware  and  stoneware, 

value 

Yellow    and    Rockingham 

ware value. 

C.  C.  and  white  granite 
semiporoelain  and  semi- 
vitreous  porcelain   ware, 

value 

Miscellaneous value. 

Total  value. 

Number  of  operating  firms  re- 
porting  

Rank  of  State 


160,279,000 

$1,048,850 

$6l64 

$iao8 

2,245,000 

$37,537 

$16l72 

n35,136 

$2,848 


$13,440 


$382,500 

$151,746 


$1,872,067 


63 
13 


210,446,000 

$1,423,663 

$6l76 

$17.06 

1,426,000 

$24,118 

$16.91 

C224,6e7 

$32,860 

$4,703 


$13,325 


&6, 


001 


$2,249,367 


68 
11 


204,238,000 

$1,267,771 

$6l21 


$15l60 

2,266,000 

$31,968 

$14.11 

CM6,9eO 

$82,200 

$3,315 


t 


$17,499 


$362,000 
$164,806 


$2,136,530 


166,768,000 

$1,006,022 

$6.16 

$15.00 

1,807,000 

$10,854 

$li43 

Ott,SI2 

$31,018 

$3,190 


(•) 


$348,800 
$214,146 


70 
15 


$1,886,882 


18 


i4i,on,ooo 

»,9B1 
$5.88 


« 


$13.06 

936^000 

$13,408 

$14.42 

$1,4S3 

$179, 


$3,885 


« 


(•) 


$300, 


$1,441,000 


•  Inohided  in  mlsceUaaeoua. 
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Clay  products  of  the  United  States,  hy  States,  from  1904  to  790^— Continued. 

MASSACHUSETTS. 


Prodoot. 


Bilek: 

Cominoii— 

qouitity 

Value 

AvBTBgeperli 

Vitrifled- 

quantity 

ValiiB 

AvBTBgeperli 

Front- 
Quantity 

AvBrageperic 

Fancy  or  (wnamental.  value. 

Fire do. . . 

Stova  lining do... 

Aichitectural  terra  cotta.  .do. . . 

Firaprooflng do... 

Tile,  not  drain do. . . 

Pottery: 

Eartbenware  and  stoneware, 

value 

C.  C.  and  white  granite  ware, 

value 

MlaoeUaneous value. 

Total  value 

Number  of  operating  firms  re- 
porting.  

BankoTBtato 


ig04. 


165,435,000 

$1,012,226 

16.12 


114.00 


H.67 


1,000 


S193,633 
S451,199 


$1,720,058 


1006. 


87 
16 


104,504,000 

$1,264,787 

$6.50 


2,060,000 

$33,971 

$16.33 

$^,180 
$173,151 

Si 

!,000 


$208,950 

(•) 
$219,418 


$2,050,457 


78 
13 


1906. 


204,282,000 

$1,415,864 

$6.93 


$22.17 

$67,940 
$186,815 
(«) 

$91,304 


$189,370 
$231,350 


1907. 


184,005,000 

$1,294,918 

$7.04 


$37.13 

rr4,ii5 

$206,042 
$123,220 
$184,671 
,854 


$2^172,733   $2,128,820 


82 
14 


80 
15 


1908. 


141,501,000 

$950,921 

$6.72 


1,899,000 

$34,055 

$17.03 

$63,241 
$169,811 


% 


104,386 


$165,557 
(159,391 


"ii 


$1,647,362 


76 
18 


laCHIQAN. 


Brtek: 

Common- 
Quantity 

Value 

Average  per  M 

Vitrlfled— 

Quantity 

Value 

Average  per  M 

Arant — 

Quantity 

Value 

Average  per  li 

Fancy  or  ornamental,  value. . 

Fire do. . . . 

Stove  lining do 

DnSntOe do.... 

Sewer  pine do.... 

Flreprooling,  terra  cotta  lumber, 
and  hollow  building  tile,  or 

blocks vaine.. 

THe,  not  drain do 

Pottery: 

Earthenware  and  stoneware, 

▼aloe 

lllspellaneous value.. 

Total  value 


Number  of  operating  firms  re- 
porttng.  ....................... 

Bank^Btato 


205,196,000 

$1,116,714 

$5.44 

$13.28 

.  1,080,000 

$7,500 

$6.94 


,068 


$8,060 


$40,621 
$333,510 


$1,714,513 


168 
17 


211,558,000 

$1,152,505 

$5.45 

6,112,000 

$81,706 

$13.37 

603,000 

$5,995 

$8.65 


446 


(•) 


$320,066 


$1,765,707 


164 
17 


206,583,000 

$1,178,202 

$5.70 

6,229,000 

$81,814 

$13.13 

1,474,000 

$14,162 

$9.61 

$314,096 
(•) 


$4,290 


$43,510 
$208,401 


$1,844,477 


142 
18 


200,817,000 

$1,181,015 

$5.88 

7,911,000 

$94,601 

$11.96 

3,956,000 

$32,116 

$8.12 


(•) 


$289,868 


$b,386 


$54,474 
$189,304 


$1,847,764 


136 
19 


181,049,000 

$994,525 

$5.40 

6,165,000 

$76,630 

$12.43 

1,896,000 

$10,406 

$10.28 


$327,630 


$4,100 


(•) 


$54,650 
$251,750 


$1,728,790 


132 
17 


A  Included  in  miscellaneous. 
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Clay  producU  of  the  United  States,  by  States,  from  1904  to  i909— Continued. 

MINNESOTA. 


Product. 


Brick: 

Common— 

Quantity 

Value 

Average  per  IC 

Vitrified— 

Quantity 

Value 

Average  per  M 

Front- 
Quantity 

Value 

Average  per  M 

Fancy  or  ornamental,  value. . 

Fire do.... 

Draintile do.... 

Sewer  pipe do 

Fiieproonng do 

Pottery: 

Earthenware  and  stoneware, 

value 

Mlaoelianeous value.. 


Total  value. 


Number  of  operating  iSnns  re- 
porting   

RankofState 


ig04. 


IM.  154,000 

1070,247 

S&91 


$10.00 

0,666,000 
9113,260 
S17.25 
(•) 


911,100 


A, 


900 


91,319,007 


1905. 


114 
21 


166,233,000 

9977,837 

S&88 


$14.54 

6,636,000 

$85,300 

$12.85 


) 
15,770 


470 


$1,499,386 


HI 
21 


1906. 


165,506,000 

$966,982 

$&96 

$ia68 

7,510,000 

$08,170 

$13.07 


$41,779 


^k 


348 


$1,603,279 


109 
23 


1907. 


168,931,000 

$1,045,874 

$6.19 


'1 


00 


93 


6) 


,«7 


1908. 


106 
21 


145,712,000 

$869,532 

$5l97 

{•> 
(•) 

$9.00 

9,900,000 

$118,860 

$12.01 

(•) 

(•) 

$70,161 

(•) 
$45,940 


$404,217 


$1,689,933  j       $1,506,710 


MISSOURI. 


Brick: 

Ck>mmon — 

Quantity 

Value 

Average  per  M 

Vitrified— 

Quantity 

Value 

Average  per  M 

Front- 
Quantity 

Value 

Average  per  M 

Fancy  or  ornamental,  value. . 

Fire do.... 

Stove  lining do 

Braintile do. . . , 

Sewer  pipe do 

Architectural  terracotta. .  .do 

Fireprooflng,  terra  cotta  lumber, 
and  hollow  building  tile  or 

blocks value. . 

Tlie,  not  drain do.... 

Pottery: 

Earthenware  and  stonewaze, 

value 

Miscellaneous value.. 


Total  value. 


Number  of  operating  firms  re- 
porting  

Rank  of  State 


I 


271,370,000 

$1,600,460 

$6.23 

47.235,000 
$480,671 
$10.17  • 

25.509,000 
1^,445  ! 
$12.60  I 
$32,967  ; 
$025,520 

$80,479 
$1,176,679 


316,002,000 

$2,028,957 

$6.42 

43,375,000 

$470,935 

$10.86 

28,224,000 

$362,996 

$12.86 

$44,632 

$1,117,209 

$50,858 
$1,101,938 
(«) 


«     I     U 


$69,327  I 
$702,956  I 


$43,368 
$073,518 


$5,481,504  I      $6,203,411 


257,292,000 

$1,810,304 

$7.04 

57,414,000 

$530,700 

$9.40 

29.019,000 

$394,563 

$13.50 

$30,689 

$1,624,806 

$M,063 
$1,206,236 


u 


$60,500 
$1,254,325 


$6,606,275 


232 

7 


224 
7 


190 

7 


264,462,000 

$1,844,255 

$6.97 

47.807,000 

$462,341 

$9.67 

30.178,000 

$387,456 

$li.84 

$33,638 

$1,634,200 

(a] 


%. 


^3l6 

$1,332,060 


51 


$72,612 
$1,060,965 


$6,806,871 


172 
6 


219,526,000 

$1,465,311 

$flL67 

56,805,000 

$647,097 

$1L30 

32,136,000 

$356,756 

$U.10 

$25,035 

$1,357,387 

9re,865 
$062,116 


$106,136 


$06,406 
$569,343 


$5,631,456 


161 

7 


a  Included  In  miscellaneous. 

^The  value  of  pottery  products  for  Minnesota  could  not  be  Inohided  tn  the  State  totals  wltlioat 
disclosing  the  operations  of  individual  establishments. 
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Clay  prodwU  of  the  United  States,  by  States j  from  1904  to  i905— Continued. 

NEW  JERSEY. 


Product. 


BriDk: 

Commoii — 

quantity 

Value 

Average  per  M. 
Vitrified- 


^^S^:. 


'aloe. 

Average  per  IC 

Fpoh^- 

Quantity 

Value 

Average  per  M 

Fancy  or  omaiiiental.Talue. . 

Soameled do — 

Fire do.... 

Stove  lining do 

Draintlle do 

Sewer  pipe do 

Aichltectunl  terracotta. .  .do 

Fireproofin^,    terra-cotta   lum- 
ber, and  noUow  building  tile 

or  blocks value. . 

TOe,  not  drain do — 

Fottery: 

Earthenware    and     stone- 
ware  value.. 

Yellow    and    RocUngham 

ware value.. 

C.  C.  ware do.... 

Wblte  granite  ware. .  .do 

Semlvl&eous  porcelain 

ware..^ value.. 

China do 

Bone  china,  delft,  and  bel- 

leek  ware value.. 

Sanitary  ware do 

Porcelain     electrical     sup- 
plies  value.. 

HboeDaneous do 


Total  value. 


Number  of  operating  firms  re- 
porting  

Rank  of  State 


1904. 


819,976,000 

11,842,075 

S&76 

4,953,000 

166,813 

$13.49 

47.058,000 
1687,469 
114.61 


r.i 


1908,882 

S24,842 

t23,299 

11,412,023 


31.211,646 
1548,097 


370,819 


t 


3325,950 

31,284,199 

3816,374 

3162,500 
32,878,621 

3302,298 
3788,186 


313,304,047 


161 
3 


1905. 


465,040,000 

33,090,809 

36.66 

991,000 

313,803 

313.93 

53.770,000 

3852,744 

31&86 

31,975 

(«) 
31,393,448 

324,315 

356,576 

31,614,263 


31,306,075 
3585,130 


370,825 


31,288,926 

3816,917 

3129,000 
33,426,291 

3540,206 
31,486,222 


316,699,625 


163 
3 


1906. 


418,258,000 

32,610,686 

36.32 

314.96 

62.138,000 

3896,887 

314.43 

31,951 

3954,081 

323,209 

31,682,022 


31,485,195 
31,163,401 


376,793 

31,486,246 

>  31,065,986 

33,742,045 

3783,549 
31,440,218 


317,362,269 


175 
3 


1907. 


388  735,000 

32,289,883 

36.80 

313.31 

61,521,000 

3826,767 

313.42 

34,605 

(•) 
3947,472 

321,869 

31,722,567 


31,150,467 
31,060,086 


377,488 

31,225,691 

31,136,885 

33,615,685 

3744,068 
31,185,428 


316,005,460 


165 
3 


1908. 


300,544,000 

31,679,836 

35.26 


n 


311.43 

64,302,000 

3067,682 

310.38 

33,619 

3800,087 

(«) 
330,325 

(•) 
31,039,856 


3826,224 
3835,499 


31,137,701 

3876,259 

33,182,772 

3659,656 
3773,381 


312,313,696 


166 
3 


a  Included  in  miscellaneous. 
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MINEBAL  RESOUBCES. 


Clay  producU  of  the  United  States,  by  States,  from  1904  to  1908— Continued. 

NEW  YORK, 


Product. 


Bilck: 

Common- 
Quantity 

Value 

Average  per  M 

Vltilfled— 

Quantity 

Value 

Average  per  M 

Front- 
Quantity 

Value 

Average  per  M 

Fancy  or  ornamental .  value . . 

Enaxneled do 

Fire do 

Stove  lining do 

Draintile do 

Sewer  pipe do 

Architeotural  terracotta. .  .do 

Fiieprooflng do 

Tile,  not  drain do 

Potsery: 

Earthenware     and     stone- 
ware  value.. 

Yellow  and     Roclrlngham 

ware value.. 

C.   C.   and   white  granite 

ware value.. 

China do 

Sanitarvware do 

Porcelain    electrical     sup- 
plies  value.. 

Miscellaneous do 


1904. 


1,160,233,000 
16,783,528 
15.80 

14.490,000 

9180,281 

113.06 

19.104,000 
$263,150 
S13.77 
(•) 


Total  value.. 


Number  of  operating  firms  re- 
porting  

Rank  of  State 


S881,784 

1139,876 
3125,610 
$785,978 
$132,034 
$154,417 


$74,781 
(•) 


$438,792 
$1,078,939 


$10,648,070 


240 
5 


1905. 


1,518,196,000 
$10,297,214 
$6.78 

12.076,000 

$149,391 

$12.37 

12.610,000 

$237,305 

$18.82 


$427,873 
$133,383 
$158,506 

1^4,722 
$117,577 
$164,446 


$83,780 


$617,668 
$1,229,396 


$14,486,347 


2« 
4 


1906. 


1,535,579,000 
$9,205,961 
$6.00 

10,787,000 

$168,969 

$16.20 

23,625,000 

$361,824 

$14.89 


(•) 

$461,788 
$131,906 
$158,237 

<">  ^ 
$067,967 

$75,681 

$101,319 


$104,165 


(•) 
$667,817 

(•) 

$868,886 

$847,100 


$13,876,607 


253 

4 


1907. 


1,819,416,000 
$7,066,458 
$5.35 

18.616,000 

1283,664 

$18.70 

12.266,000 

$196,266 

$16.17 


1006. 


1,056,006,000 

$5,066,064 

$4.80 

14,530^000 

$211,280 

$14.69 

^ 731, 000 
125,342 
$18.92 


$538,721 
$120,467 
$180,818 

(•) 
$1,060,278 
$73,064 
$48,726 


$120,867 


(•) 


,634 


$n6,385 


$U,  773, 874 


247 
6 


$486,847 
$102,965 
$375,681 
$118,716 


$40,066 


$30,856 


$880,754 

$485^796 


$6,029,284 


8U 

6 


Included  in  misoeUaaeous. 


CLAY-WORKING  INDUSTBIBS. 
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Clay  produeU  of  the  United  States,  hy  StaUM.from  1904  to  190^— Continued. 

OHIO. 


Pioduot 


BiiBk: 

ConunoD— 


93S"?: 


'aloe. 

Avenge  per  M. 
Vltrtfled- 

quantity 

Viloe 

Avenceperlf. 
Fkont — 


'aloe 

Avenge  per  li 

Fancy  or  omanifintal.valae. . 

Fire do — 

Stove  lininK. do 

Draintfie do — 

Sewer  pipe do — 

Aichiteetoral  tern  ootta.  .do — 
temHsotta  lum- 
and  lioQow  boUdJng  tile 


or  blocks value 

Tile,  notdnin do... 

Pottery: 

Earthenware      and   stone- 
ware  value. 

Yellow    and    Boftlringham 

ware value. 

C.  C.  ware do... 

Wblte  granite  ware. .  .do. . . 
Semivltreous   porcelain 

ware value. 

China do... 

Sanitary  ware do... 

Poroelam    electrical    sup- 
plies  value. 

Mtaceuaneous do... 


Total  value. 


Nomher  of  openttng  flrms  le- 

portlng 

"  ofSUte 


1904. 


456^086,000 

218,791,000 

$2,222,031 

110.16 

66^645,000 

$766»870 

111.51 

164,514 

$1,186,966 

$1,1^,957 
$3,495,917 


I 


$788,825 
$1,006,611 


$1,226,973 

$231,994 
$503,945 

$7,422,196 

$280,614 
(•) 

$567,027 
$2,051,987 


$25,647,783 


819 


1905. 


614,419,000 

$3,033,485 

$5.90 

224,086,000 

89,890,000 

$1,074,007 

$12.01. 

$18,153 
$1,427,919 

$49,538 
$1,291,323 
$3,550,160 


$928,762 
$1,188,460 


$1,448,007 

$177,148 
$609,478 

$8,621,944 

$879,207 
$2,065,383 


$28,803,089 


792 
1 


1906. 


550,422,000 

$3,248,157 

$5.80 

202,978,000 

$1,965,360 

$9.68 

90,310,000 

$1,025,500 

$11.36 

$88,218 

$1,670,630 

$110,800 

$1,520,748 

$3,987,360 


$1,150,021 
$1,628,410 


$1,787,090 
$0,785»072 


m, 


000 


$1,100,070 
$1,870,880 


$31,014,165 


1007. 


405,025,000 

$3,012,486 

$6.00 

264,571,000 

$2,672,600 

$10.10 

88,002,000 

$1,033,484 

$11.61 

$24,468 
$1,668,728 

$22,416 
$1,433,341 
$3,702,352 

(•) 


$1,006,076 
$1,586,174 


$1,700,266 

$0,410,060 

$226,000 

$083,266 
$1,710,286 


$30,840,880 


784 
1 


736 
1 


1008. 


360,410,000 

$2,106,010 

$5.70 

327,718,000 

$3,232,335 

$0.86 

04,436,000 

$1,067,888 

$11.31 

$30,800 

$1,330,810 

$1,725,462 
$3,018,071 


$562,887 
$1,438,042 


$1,606,628 


$7,228,686 


$233, 


000 


$719,084 
$1,414,678 


$26,622,400 


706 
1 


Included  in  miaoellaneous. 
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MINERAL  RESOURCES. 


Clay  products  ofihe  United  States,  ly  States,  from  1904  to  i90^— Continued. 

rENNSYLVANIA. 


Product. 


Brick: 

Common— 

Quantity 

Value 

Average  per  M 

Vitrified— 

Quantity 

Value 

Average  per  M 

Front- 
Quantity 

Value 

Average  per  li , 

Fancy  or  ornamental,  value. , 

Fire do... 

Stove  lining. do 

Draintile do. . . 

Sewer  pipe do 

Arohitectural  terra  ootta.  .do 

Fireproofing,  terra   cotta  lum- 
ber, hollow  building  tile  or 

blocks value. 

Tile,  not  drain do. . . , 

Pottery: 

Earthenware  and  stoneware, 

value 

Yellow    and    Rockingham 

ware value 

C.  C.  ware dO.. 

White  granite  waro do. . 

Sanitary  ware do. . 

Miscellaneous do. . 

Total  value 


Number  of  operating  firms  re- 
porting  

Rank  of  State 


1904. 


856,963,000 

15,430,116 

t&35 

71,522,000 

$766,638 

Sia72 

75,407,000 

9962,765 

$li-77 

123,317 

•5,477,476 

»,646 
S834,646 
1349,317 


1193,190 
$215,107 


$504,221 

$707,809 
$1,339,616 


$16,821,863 


1906. 


1,096,777,000 

$6,532,814 

$&30 

71,888,000 

$750,380 

$ia44 

131,368,000 

$1,683,031 

$12.81 

$37,966 

$5,771,795 

$180,353 

$13,509 

$886,979 

$405,015 


$352,107 
$310,931 


$450,111 


$716,245 

(«) 
$1,024,308 


1906. 


1,027,541,000 

$6,686,374 

$&41 

93^,000 

$ia67 

151,138,000 

$1,761,991 

$11.66 

$40,880 

$6,854,640 

$203,674 

$9,113 

$985,635 

$367,353 


t 


$242,666 
$380,013 


$477,223 


}       $845,366 

$186,560 
$1,827,774 


1907. 


960,102,000 

$6,353,790 

$&48 

115,729,000 

$1,232,718 

$ia65 

134.860.000 

$1,526,566 

$1L32 

$17,727 

$6,907,904 

$179,218 

$10,386 

$795,991 

$507,116 


$244,773 
$406,260 


$644, 4S7 

$531,634 

$192,854 
$840,210 


$19,124,553      $21,774,611 


529 
2 


516 
2 


514 
2 


487 
2 


1906. 


717,016,000 

$4,5a9,9» 

$6l33 

90,041000 

$1,<B6,2S4 

SU.53 

124,642.000 

$1,403,594 

$U.26 

$40,190 

$4,282,325 

$129,666 

$14,904 

$578,600 

$389,596 


$241,175 
$337,948 


$307,276 

$823,544 

$175,384 
$671,319 


$20,291,621         $14,842,982 


406 

2 


TEXAS. 


Brick: 

Common- 
Quantity 

Value 

Average  per  M 

Vitrified— 

Quantity 

Value 

Average  x)er  M 

Frontr— 

Quantity 

Value 

Average  per  M 

Fancy  or  ornamental .  value . 

Fire do... 

Draintile do. . . 

Sewer  pipe do. . . 

Tile,  not  drain do. . . 

Pottery: 

Earthenware  and  stoneware, 

value 

Miscellaneous value. 

Total  value 

Number  of  operating  firms  re- 
porting  

Rank  of  State 


197,033,000 

$1,157,130 

$&87 


« 


$&81 

5,645,000 

$58,734 

$ia40 

$2,544 

$30,208 


$106,471 
$181,010 


$1,536,097 


152 
18 


202,070,000 

$1,200,898 

$&99 

$ia47 

8,001,000 

$102,054 

$12.76 

$18,127 

$14,724 


(•) 


$100,788 
$273,354 


$1,718,945 


129 

18 


211,842,000 

$1,307,199 

$&17 

$iaoo 

.   8,492,000 

$110,189 

$12.96 

$45,557 
$3,662 


« 


$106,636 
$394,366 


243,853,000 

$1,707,812 

$7.00 

$ia36 

11,494,000 

$153,187 

$13.33 


$75,946 

8 


$156,173 
$464,443 


$1,969,598  I   $2,557,561 


139 
16 


131 
12 


194,551,000 

$1,285,857 

SflLOl 


ffi 


$ia8i 

10.411.000 

1154,298 

$14.82 


$00,089 
$5,275 


$125,146 
$427,120 


$2,066, 


14 


o  Included  in  •miscellaneous. 


CliAY-WOBKING  INDTISTBIES. 


495 


Clay  products  of  the  United  States ^  by  States,  from  1904  to  1908 — Continued. 

VIRGINIA. 


Product. 


Brick: 

Commoxi— 

Ooantity 

vahie 

Avenge  per  M 

Vltrifled- 

Ouanti  ty 

Value 

Average  per  M 

Front— 

Quantity 

Value 

Average  per  M 

Fancy  or  ornamental .  value . 

Fire do... 

Draintile do... 

Pottery: 

Earthenware  and  stoneware. 

value 

Porcelain    electrical    supplies. 

value 

Miscellaneous value. 

Total  value 

Number  of  operating  firms  re- 

•  porting 

Rank  of  State 


1904. 


203,484,000 

$1,292,558 

|6l35 

$ia46 

21,077,000 

1344,891 

S1&36 

$28,576 

(•) 
$5,673 


,604 


$1,736,392 


99 

15 


1905. 


237,161,000 

$1,572,442 

$&63 

$ia80 

22,155,000 

$352,297 

$1&90 

$20,363 

(«) 
$4,600 


1906. 


232,697,000 

$1,536,312 

$6i60 


1907. 


197,052,000 

$1,285,374 

$6l52 


25,385,000 

$392,130 

$1&45 

(») 

$21,110 
$4,805 


$44,976 


$11,721 


$1,994,578        $1,966,078 


94 
15 


91 
17 


19,989,000 

$290,411 

$14.53 

$6,250 


^. 


300 


$1,611,335 


87 
23 


1908. 


185,738,000 

$1,219,946 

$&57 


17,858,000 
$246,623 
$ia81 


It 


$7,100 


$25,461 


$1,499,130 


80 
21 


WEST  VIRGINIA. 


Brick: 

Common — 

Quantity 

Value 

Average  per  M. 
Vitrified— 


Quantity. 
Value..... 


Average  per  M 

Front- 
Quantity 

Value 

Average  per  M 

Fire value. 

Stove  lining do... 

Draintile. do... 

Sewer  pipe do. . . 

Tile,  not  drain do. . . 

Pottery: 

Earthenware  and  stoneware, 

value 

C.  C.  and  white  granite  ware, 

value 

Semivitreous  porcelain  ware 

value 

Sanitary  ware value.. > 

Miscellaneous do...V 

Total  value 


•1 


Number  of  operating  firms  re- 
porting  

Rank  of  State 


68,133,000 

$469,501 

$&80 

39,620,000 

$470,339 

$1L87 

388,000 

$5,380 

$13.87 

$11,814 

(«) 
$1,396 

(«) 
(«) 


$18,923 


$912,935 
$184,259 


$2,074,549 


64 
11 


69,228,000 

$476,630 

$6i88 

24,692,000 

$263,449 

$ia  67 

$1&67 
$26,868 


rai 
raj 


$19,110 


(«) 
$1,232,738 


$2,018,795 


62 
14 


74,833,000 

$469,527 

$&27 

47,902,000 

$578,164 

$li07 

$1&00 
$50,757 


$23,200 


$1,047,770 

$387,000 
$217,804 


$2,783,312 


65 
10 


58,102,000 

$384,007 

$&61 

60,681,000 

$952,060 

$1&69 

$15.16 
$34,438 


$1,211 
'$52,' 429 

$1,651,732 

$378,000 
$186,510 


$3,640,387 


63 
10 


47,402,000 

$300,776 

$&35 

70,924,000 
$718,017 

$iai2 

$14.18 
$389,43 


$2,645 
$49,220 


(«) 


$1,612,321 

$385,000 
$154,814 


$3,261,736 


60 
10 


•  Included  in  miscellaneous.  « 

*The  value  of  pottery  products  for  Viivinfa  for  1905,  1906, 1907,  and  1908  could  not  be  included  in  the 
State  total  without  diiwkwing  individual  figures. 
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MINERAL  BESOUBOBS. 


Clay  products  of  the  United  States ,  hy  States^  from  1904  to  1908—Coatmued. 

WISCONSIN. 


Product. 


Brick: 

Common— 

quantity 

value 

Average  per  M 

Vitrified— 

Quantity 

value 

Average  per  M 

Front- 
quantity 

Value 

Average  per  M 

Fancy  or  ornamental,  value. . 

Draintile do ... . 

Pottery: 

Earthenware  and  stoneware, 

value , 

MisoeUaneous value. 


Total  value. 


Number  of  operating  firms  re- 
porting  

Rank  of  State 


1904. 


186,202,000 

$1,230,020 

|6l61 


8,438,000 
186.668 
$10.27 


% 


831 


$13,075 
$5,780 


•1,  odO,  v04 


150 
20 


1905. 


186,531,000 

$1,260,066 

$6l76 


4,917,000 

$49,275 

$10.02 

$1,048 

$57,576 


$11,050 
$2,200 


$1,382,115 


157 
24 


1906. 


170,496,000 

$1,100,386 

$6l51 


5,384,000 

$52,038 

$0.67 

$51,143 


$11,470 
$3,305 


$1,227,342 


1907. 


156,602,000 

$1,019,522 

$6l43 

(•) 
$8L04 

4,106,000 

$43,387 

$ia57 

<•>   ^ 
$49,833 


$8,832 
$6,246 


190& 


128.041,OQC 

$830, 2« 

$a43 


4,646,000 

$41,569 

$8.95 

1^4,702 


$0,300 
$2,575 


$1,127,810 


147 
25 


138 
26 


m 

24 


a  Included  in  Miscellaneous. 

CliAY. 

INTRODUCTION. 

The  clay-mining  industry  in  1908,  in  common  with  others,  showed 
a  marked  decline  in  both  quantity  and  value  of  the  product  mined 
and  sold.  The  total  quantity  and  value  for  1908  was  1,723,901  short 
tons  of  clay,  valued  at  $2,599,986,  as  compared  with  2,183,679  short 
tons,  valued  at  $3,448,548,  in  1907.  This  was  a  decrease  in  tons 
mined  of  459,778,  or  21.06  per  cent,  and  in  value  of  $848,562,  or  24.61 
per  cent,  and  is  the  smallest  production  since  1904,  when  1,508,752 
tons  were  reported,  valued  at  $2,320,162.  This  was  a  large  propor- 
tional decrease,  but  the  imports  of  clay,  as  shown  elsewhere,  showed 
even  larger  proportional  decreases  of  26.27  per  cent  in  quantity  and 
31.30  per  cent  in  value.  This  loss  was  principally  in  fire  clay,  though 
all  other  varieties  of  clay  shared  the  decreasea  value  of  output,  except 
paper  clay  and  brick  clay,  these  two  clays  showing  increases  in  value, 
though  paper  clay  declined  in  quantity. 

The  clav  given  in  these  tables  is  only  such  as  is  sold  as  clay  by  the 
miner  ana  does  not  include  the  clay  burned  into  clay  products  by  the 
miner.  The  clay  thus  sold  is  a  small  quantity  compared  witn  the 
quantity  of  clay  consumed,  and  includes  mainly  clay  used  for  pottery, 
paper  clay,  and  fire  clay.  Potters,  especially  makers  of  hi^-gra^e 
ware,  usually  purchase  their  clay,  and  fire-orick  makers  ao  so  to 
some  extent.  The  makers  of  the  coarser  products  generally  mine 
their  own  clay,  which  is  not  included  here. 


PRODUCTION. 


In  the  following  tables  will  be  foimd  statements  of  the  clay  mined 
and  shipped  by  the  miner  as  such  in  1907  and  1908: 
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The  leading  clayHproducing  State  in  1908,  as  in  1907,  in  both  quan- 
tity and  value,  was  New  Jersey,  though  there  was  a  considerable  falling 
on  in  both  quantity  and  value,  the  clay  reported  in  1908  amounting  to 
312,232  short  tons,  valued  at  $507,203,  a  loss  of  127,906  tons,  or  29.06 
per  cent,  and  of  $168,045,  or  24.89  per  cent.  In  1908  New  Jersey 
reported  18.11  per  cent  of  the  total  quantity  of  clay  produced  in  the 
country  and  19.51  per  cent  of  the  total  value;  in  1907  this  State 
reported  20.16  per  cent  of  the  total  quantity  of  clay  and  19.58  per 
cent  of  the  value.  Of  the  312,232  tons  of  clay  reported  for  1908  oy 
New  Jersev,  234,579  tons,  or  75.13  per  cent,  was  m*e  clay,  and  of  the 
value  of  the  clay  reported,  $382,373,  or  75.39  per  cent,  was  for  fire 
clay.  Small  quantities  of  ball  and  stoneware  clay  were  reported 
from  New  Jersey,  and  brick  clav  to  the  value  of  $27,854  was  sold. 
The  average  value  per  ton  for  all  New  Jersey  clay  in  1908  was  $1.62, 
as  compared  with  $1.53  in  1907. 

Pennsvlvania  was  the  second  State  in  the  production  of  clay  in 
1907  and  1908  in  both  quantity  and  value,  reporting  243,157  tons,  or 
14.11  per  cent,  of  the  total  Quantity  reported  for  1908,  valued  at 
$466,385,  or  17.94  per  cent  or  the  total  value.*  This  was  a  loss  of 
139,463  tons,  or  36.45  per  cent,  and  of  $151,758,  or  24.55  per  cent, 
from  1907.  In  this  State  also  fire  clay  is  the  leading  variety,  179,555 
tons,  or  73.84  per  cent  of  the  quantity  and  63.72  per  cent  of  the  value 
being  fire  clay. 

Ohio,  the  leading  clay-working  State,  was  third  in  quantity  of  clav 
mined  and  sold  as  such,  reporting  242,737  tons,  thou^  it  was  fourth 
in  value,  reporting  $174,063.  Missouri  was  fourth  m  quantity  and 
third  in  value.  Ohio's  loss  from  1907  was  49,420  tons,  or  16.92  per 
cent  in  quantity,  and  $91,512,  or  34.46  per  cent,  in  value.  Missouri's 
loss  in  Quantity  was  only  14,544  tons,  or  8.49  per  cent,  while  the  value 
declinea  $179,029,  or  40.36  per  cent.  The  average  value  per  ton  for 
all  kinds  of  clay  in  Ohio  in  1908  was  72  cents;  in  Missouri  tne  average 
value  was  $1.69. 

In  1908  only  4  States,  as  given  in  the  table,  showed  increases  in  the 
value  of  the  clay  mined,  viz,  Illinois,  New  Mexico,  Texas,  and  Wash- 
ington— Illinois  gaining  $8,779,  or  8.31  per  cent;  New  Mexico  $9,483, 
or 51.41  percent;  Texas $10,123,  or  113.22 percent;  and  Washington 
$10,888,  or  235.52  per  cent.  Seven  States  showed  increases  in  quan- 
tity, viz,  Kentucky,  New  Mexico,  New  York,  North  Carolina,  Texas, 
Utah,  and  Washington.  In  1907, 15  States  showed  increases  in 'quan- 
tity, and  17  States  showed  increases  in  value. 

Of  the  several  varieties,  paper  clay  and  brick  clay  are  the  only  ones 
which  showed  increases,  paper  clay  increasing  in  value  $17,000,  or 
5.78  per  cent,  while  the  quantity  decreased  slightly,  1,681  tons,  or  2.54 
per  cent.  Brick  clay  is  the  only  variety  whicn  increased  in  both 
quantity  and  value,  the  increase  in  quantity  being  74,041  tons,  or 
54.24  per  cent,  and  in  value  $42,572,  or  38.01  per  cent.  Fire  clay  is 
the  most  important  variety  judged  from  the  quantity  and  value  of 
the  output,  1,101,579  tons,  valued  at  $1,486,139,  a  loss,  however,  of 
372,883  tons,  or  25.29  per  cent  in  quantity,  and  of  $568,559,  or  27.67 
per  cent  in  value.  The  value  of  fire  clay  in  1908  was  57.16  per  cent 
of  the  value  of  all  clay  mined  and  sold  in  that  year.  New  Jersey  was 
the  leading  fire-clay  producing  State,  reporting  234,579  tons,  or  21.29 
per  cent  of  the  total  quantity,  valued  at  $382,373,  or  25.73  per  cent  of 
the  total.    Pennsylvania  was  second  in  both  quantity  and  value  in 
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both  years,  while  Ohio  was  third  in  quantity  in  both  years  and  Mis- 
souri was  third  in  value  in  both  years. 

The  average  value  per  ton  foV  fire  clay  in  the  leading  producing 
States  was:  Missouri,  SI. 91;  New  Jersey,  $1.63;  Ohio,  $0.83;  and 
Pennsylvania,  $1.66. 

Kaolin  decreased  $124,068,  or  36.46  per  cent,  from  1907;  slip  clay, 
$15,555,  or  41.02  per  cent;  ball  clay,  $61,745,  or  31.58  per  cent; 
stoneware  day,  $34,186,  or  25.03  per  cent.  North  Carolina  is  the 
leading  kaolin-producing  State,  thous^h  if  the  plastic  white  clavs  of 
Georgia  and  South  Carolina  be  classified  as  kaolin,  for  which  classi- 
fication there  seems  to  be  much  justification,  the  last  State  would  be 
,  the  leading  one. 

The  average  value  per  ton  decreased  for  ball  clav,  fire  clay,  stone- 
ware clay,  and  brick  clay;  for  other  varieties,  viz,  kaolin,  paper  clay, 
slip  clay,  and  miscellaneous  clavs,  there  were  slight  increases;  but 
as  these  clays  are  produced  in  relatively  small  quantities  their  higher 
averages  were  not  sufficient  to  overcome  the  decreases,  and  the  average 
value  for  all  clay  fell  from  $1.58  in  1907  to  $1.51  in  1908. 

IMPORTS. 

The  following  table  shows  the  imports  of  clay  from  1904  to  1908, 
inclusive : 

Classified  imports  of  clay  for  consumption  ^  1904-1908^  in  short  tons. 


Year. 

Kaolin  or  china 
clay. 

Quan- 
tity. 

Value. 

1904 

1905 

1906 

1907 

1908 

160.046 
187.803 
223,404 
239,923 
176,895 

$891,708 
1,019,650 
1.208,189 
1,582,893 
1,129,847 

AH  other  clays. 


Unwrought. 


Quan- 
tity. 


25.402 
30.661 
33.267 
31,196 
27,730 


Value. 


$123,241 
151,583 
166,366 
145,698 
129,411 


Wrought. 


Q»»-  i  vine. 


1.363 
1,560 
l.W® 
2.520 
1,372 


$25,026 
38.036 
37,549 
81.155 
22,990 


Ck>mmon  blue. 


TotaL 


Quan- 
tity. 


5.263 
5,909 
9.220 
12,378 
4,872 


Value. 


$50,364 
64.390 
84,578 

110.686 
37,053 


Quan- 
tity. 


ValoA. 


192.074 
225.933 

267, 7W 
286,017 
210.869 


\ 


1,090.339 
1,263. 6» 
1,496.683 
1.990.432 
1.319.301 


In  1907  the  greatest  quantity  and  value  of  clay  imj)orted  was 
recorded.  In  1908,  in  conmion  with  all  industries,  the  imports  of 
clay  fell  off.  The  decrease  in  the  value  of  the  total  was  $601,131 ,  or 
31.30  per  cent;  the  quantity  decreased  75,148  tons,  or  26.27  per  cent. 
Kaolin  decreased  in  quantity  63,028  tons,  or  26.27  per  cent,  and  in 
value  $453,046,  or  28.62  per  cent.  The  average  value  of  kaolin 
imported  in  1908  was  $6.39  per  ton;  in  1907  it  was  $6.60;  and  in  1906 
it  was  $5.41  per  ton. 

BUILDING  OPERATIONS. 


The  following  table  shows  the  building  operations  of  some  of  the 
leading  cities  of  the  country  in  1907  and  1908.  The  increase  or 
decrease  in  the  cost  of  buildings  erected  in  each  city  and  the  total 
decrease  in  1908  are  shown,  together  with  the  percentage  of  the  total 
decrease;  also  in  certain  cities  the  number  and  cost  of  the  so-called 
fireproof  or  fire-resisting  buildings  and  of  those  of  wood.     In  some 
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instances  more  than  one  building  is  erected  under  the  same  permit, 
though  in  most  cities  one  permit  is  issued  for  each  building. 

The  building  operations  of  the  country  may  be  regarded  as  an 
index  of  the  prosperity  of  the  nation,  since  building  trades  are  the 
first  to<feel  the  effect  of  financial  disturbance  and  are  also  prompt  to 
reep>ond  to  a  revival  of  business.  Judged  by  this  standard  the 
country  had  not  recovered  in  1908  from  the  panic  of  1907. 

Building  operatitm*  in  the  katling  dUa  of  Hu  UniUd  State*  in  1907  and  190S. 


IM7 

~i«M. 

Galn{+>or 

if 

in  1908. 

City. 

»..nl 

Ktunber 

1908. 

4?S    *J 

2»,U1 

C) 

W 

/Vn 

iffliVvr::;::::: 

£SS»""-.-:::: 

67 

;!!■!! 

'! 

CbicliiiiiU,  Ohio. 

2,    S      7 

iao,i«a 

-1«.29 

23 

837,180 
MS, MM 

+  3,748,410 

+59.03 

m'iifi 

'l 

£S"*«-.-;.-:;: 

tsarfi,"-::::;: 

^^B 

1,960     10 

ffi'S 

S38,«3 

1,526 

iSO 

+    '  M,007 

29 

KSSsa^'toiv.:::::: 

3    ,668,341 

-34,906,503 

222,283 

mo.ea 

1,291 

-      906,087 

"is' 79 

S.OIB    IC 

215,804 

10,800,096 

+  S,T2 

10 

W«ewUT,Xui 

I8J,«S  MS 

oae,8» 

m,sM 

SM,ia5,40»     -7»,89t,«l 

-12.37 

ibiirg,  Pl.  February  1,  IMS,  are  included 
reclctnwd  by  a  oompttdaon  at  1906  vttb  the 


502  MINERAL  BESOUBCES. 

The  foregoing  table  shows  a  comparison  of  the  building  operations 
in  the  cities  given  in  1907  and  1908,  with  the  rank  of  each  city  in  cost 
of  buildings  in  1908.  Of  these  cities  33  showed  decreases  and  18 
showed  increases  in  cost.  The  total  of  the  decreases  was  $103,880,879 ; 
of  the  increases,  $23,986,428;  a  net  decrease  of  $79,894,461.  Of 
the  cities  that  reported  an  increase  Chicago  showed  the  CTeatest, 
$8,141,720,  and  New  York  the  next  largest,  $4,446,709.  The  pro- 
portionate increase  in  Chicago  was  13.78  per  cent,  compared  with 
3.92  per  cent  in  New  York.  While  New  York  showed  an  increase, 
Brooklyn  showed  the  lai]?est  decrease.  New  York  City  is  by  far  the 
largest  consumer  of  building  materials  and  building  labor  in  the 
United  States.  For  several  years,  in  fact  since  the  publication  of 
figures  of  building  operations  by  this  office,  it  has  expended  nearly 
twice  as  much  in  these  operations  as  the  next  largest  city.  Denver 
showed  the  third  largest  gain  in  cost — $3,748,416,  or  59.03  per  cent. 
The  largest  proportionate  gain  for  the  year  was  reported  by  Rich- 
mond— 65.58  per  cent.  Indianapolis  and  Omaha  reported  practi- 
cally the  same  values  for  both  years. 

The  total  number  of  permits  issued  also  decreased,  the  decline 
being  from  187,445  in  1907  to  174,594  in  1908,  a  decrease  of  12,851, 
or 6. 86  percent. 

The  city  showing  the  greatest  decrease  in  1908  in  cost  of  buildings 
was  Brooklyn,  which  feU  off  in  cost  $25,427,604,  or  35.67  per  cent, 
though  followed  closely  by  San  Francisco,  which  showed  a  decrease 
of  $24,906,503,  or  44.02  per  cent.  This  decrease  brings  San  Fran- 
cisco down  to  what  is  probably  its  normal  condition,  the  large  in- 
creases in  1906  and  1907  being  due  to  the  reconstruction  after  the 
fire  of  1906.  (Owing  to  a  clerical  error  in  the  compilation,  of  the 
report  for  San  Francisco  for  1907  there  has  been  a  change  in  the 
figures  for  that'  city  as  published  in  the  1907  report.  Those  published 
here  are  given  as  correct  by  the  building  inspector  of  tnat  city.) 
Philadelphia  showed  the  third  largest  decrease,  $8,199,810,  or  22.65  per 
cent,followed  by  Boston  with  a  decrease  of  $7^69,514,  or  41. 46  percent. 
Reading  showed  the  largest  proportionate  decrease,  67.51  percent. 

The  number  of  permits  ranged  in  1908  from  13,363  in  Philadelphia 
to  399  in  Fall  River.  No  statement  of  the  number  of  permits  or 
buildings  for  St.  Paul  in  1908  was  obtained,  hence  the  number  has 
been  estimated.  The  number  of  permits  in  some  of  the  cities  have 
shown  considerable  changes,  namely,  in  Cincinnati  there  was  an  in- 
crease from  2,215  in  1907  to  3,553  in  1908,  a  gain  of  over  60  per  cent, 
while  the  cost  declined  16.29  per  cent.  In  New  York  the  permits 
decreased  from  7,470  to  6,103,  a  loss  of  18.3  per  cent,  wlule  there 
was  a  small  gain  in  the  cost  of  buildings.  In  Keading  the  permits 
decreased  52.14  per  cent,  from  1,193  in  1907  to  571  in  1908,  while 
the  cost  decreased  67.51  per  cent. 

The  average  cost  of  operations  under  the  permits  issued  in  New 
York  was  $15,177  in  1907  and-  $19,305  in  1908.  In  Chicago  the 
average  cost  per  permit  was  $6,318  in  1907  and  $6,327  in  1908,  while 
in  Brooklyn,  the  third  largest  city  in  cost  of  buildings,  it  was  a  little 
over  $4,000  in  each  year.  In  San  Francisco  the  average  cost  was 
$8,789  in  1907  and  $4,706  in  1908,  thus  showing  that  the  buildings 
erected  during  the  year  after  the  fire  were  much  more  costly  than 
those  built  in  the  following  year;  in  1905  the  average  cost  was  $3,371. 
The  average  cost  per  permit  in  Philadelphia  was  $2,367  in  1907  and 
$2,107  m  1908. 
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The  relative  rank  of  these  cities  in  the  cost  of  buildii^  operations 
is  somewhat  interesting.  New  York  was  first,  reporting  building 
operations  costing  more  than  its  nearest  competitor,  Chicago,  by 
$50,584,582,  or  over  75  per  cent  greater  than  the  coat  of  Chicago  s 
buildings.  If  the  cost  of  Brooklyn  operations,  the  third  city  in  rank, 
were  added  to  New  York,  the  total  would  be  $163,684,622,  or  nearly 
30  per  cent  of  the  cost  of  the  building  operations  of  the  52  cities  in- 
cluded in  the  table.  San  Francisco  was  fourth  in  rank,  Philadelphia 
fifth,  and  St.  Louis  sixth.  The  seventh  in  rank  was  the  small  though 
apparently  rapidly  growing  city  of  Seattle,  which  spent  more  tor 
buildings  in  1908  tnan  Pittsburg,  which  was  ^htn,  or  Boston, 
which  was  ninth,  and  other  cities  much  laiger.  The  cause  ascribed 
for  this  activity  was  the  extremely  low  prices  of  building  materials 
and  labor  in  Seattle. 

Character  of  buiidingt  trtcttd  in  the  leading  citiet  of  the  UniUd  SlaUt  in  1908. 
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This  table  shows  the  character  of  the  buildings  erected;  that  is, 
those  of  brick  and  stone  or  other  fire-resisting  material  and  those  of 
wood. 

Two  cities  reported  by  elates  for  1908,  Baltimore  and  Jersey  CSty, 
that  did  not  classify  their  buildings  for  1907;  and  two  cities  included 
in  the  1907  table,  Nashville  and  St.  Paul,  did  not  report  by  classes 
for  1908;  and  two  cities  have  been  added  to  the  table,  New  Bedford 
and  Portland.  Of  the  permits  issued  or  buildings  erected,  as  shown 
in  the  table,  37.23  per  cent  were  for  fire-resisting  buildings  and  62.77 
per  cent  for  wooden  buildings.  These  percentages  for  1907  were 
nearly  the  same,  39.12  per  cent  and  60.88  per  cent,  respectively, 
The  relative  costs,  however,  of  these  classes  of  buildings  are  reversed. 
the  brick  or  fire-resisting  buildings  being  72.08  per  cent  of  the  total 
and  the  wooden  27.92  per  cent.  The  average  cost  of  brick  or  fire- 
resisting  buildings  was  $9,157,  and  of  wooden  buildings,  $2,104. 

Chicago  showed  the  largest  number  of  brick  buildings,  8,208,  with 
an  average  cost  of  $6,818;  Philadelphia  the  next  lai^est  number, 
6,778,  with  an  average  cost  of  $3,308.  Brooklyn  was  third  in  number 
of  brick  buildings.  New  York  was  seventh  in  number  of  brick  build- 
ings, though  in  cost  of  buildings  of  this  class  it  is  first.  This  city 
reported  1,884  buildings  which  cost  $103,064,486,  or  nearly  twice  as 
much  as  Chicago's  8,208;  the  average  cost  of  these  buildings  was 
$54,705.  Lowell  had  the  smallest  number  of  brick  buildings,  13, 
and  New  Bedford  the  next  lowest  number  of  brick  buildings,  16,  with 
the  highest  average  cost,  $72,094. 

There  were  no  wooden  buildings  erected  in  the  Borough  of  Man- 
hattan, those  reported  for  New  York  being  in  the  Bronx.  The  aver- 
age cost  of  these  buildings  was  $4,843.  battle  reported  the  largest 
number  of  permits  for  wooden  buildings,  7,777,  witn  an  average  cost 
of  about  $1,000.  Los  Angeles  reported  the  next  largest  number  of 
wooden  buildings,  4,679,  costing  an  average  of  $1,383.  The  greatest 
cost  for  wooden  buildings  was  reported  bv  San  Francisco,  where  the 
average  cost  was  $3,641.  Chicago,  which  reported  the  largest 
number  of  brick  buildings,  was  eighth  in  number  of  wooden  buildings, 
with  an  average  cost  of  $4,659.  Philadelphia  reported  the  smallest 
number  of  wooden  buildings,  45,  with  an  average  cost  of  $1,482. 
There  were  none  reported  from  Reading. 

Of  these  cities,  22 — ^Buffalo,  Detroit,  Fall  River,  Indianapolis, 
Kansas  City,  Kans.,  and  Kansas  City,  Mo.,  Los  Angeles,  Lowell, 
Memphis,  Milwaukee,  Minneapolis,  New  Bedford,  Newark,  New 
Haven,  rortland,  Rochester,  St.  Joseph,  San  Francisco,  Scranton, 
Seattle,  Syracuse,  and  Worcester — reported  wooden  buildings  cost- 
ing more  than  the  brick  or  stone  builoings.  Li  one  city,  Rochester, 
the  wooden  buildinj^  were  reported  as  costing  more  than  four  times 
as  much  as  those  of  brick. 


GLASS  SAND,  OTHER  SAND,  AND 

GRAVEL. 


PRODUCTION. 

Sand  and  gravel  showed  the  reduction  in  quantity  and  value  in 
1908  which  was  to  be  expected  for  this  year  of  unsettled  commercial 
conditions.  The  production  in  1908  was  37,216,044  short  tons, 
vaTued  at  $13,270,032;  in  1907  the  output  reported  was  41,851,918 
short  tons,  valued  at  $14,492,069— a  decrease  for  1908  of  4,635,874 
short  tons  in  quantity  and  of  $1,222,037  in  value.  There  was  a 
decrease  in  quantity  reported  for  all  of  these  materials,  and  also  a 
decrease  in  value  for  all  except'  building  sand  and  gravel,  which 
increased  in  value  but  not  enough  to  overcome  the  decrease  in  the 
other  products. 

The  ordinary  price  of  sand  and  gravel  per  ton  "varies  from  8  to  10 
cents  to  $1.50,  although  sands  iiseafor  special  kinds  of  glass  and  pre- 
pared by  the  producer  for  special  purposes  bring  from  $7  to  $20  per 
ton.  Gravel  prepared  for  roofi^  or  some  other  special  purpose^  is 
valued  as  high  as  $3  per  ton.  This  considerable  difference  in  price 
per  ton  for  sand  and  gravel  is  on  account  of  the  variety  of  treatment 
to  which  sand  is  subjected  when  taken  from  the  pit  or  dredge.  The 
price  of  sand  or  gravel  loaded  directly  on  the  cars  or  barges  is  usually 
very  low;  but  for  sand  hauled  any  considerable  distance  to  a  place 
of  shipment,  or  for  sand  washed,  dried,  screened,  and  otherwise  pre- 
pared for  the  market,  the  price  is  higher. 

Glass  sand  and  molding  sand  ordinarily  command  the  highest 
prices,  as  specially  prepared  sand  is  required.  A  large  quantity  of 
sand  and  gravel  is  oredged  from  lakes  and  rivers  at  a  very  low  cost, 
and  much  of  this  is  used  by  railroads  for  filling  and  for  ballasting 
tracks. 

Pennsylvania  leads  in  value  of  sand  and  gravel  production,  fol- 
lowed by  Illinois,  New  York,  and  Ohio. 

Tlie  imit  of  measurement  given  in  the  following  table  of  produc- 
tion is  the  short  ton.  Much  of  the  sand  is  reported  as  sold  by  the 
cubic  yard,  a  cubic  yard  varying  in  weight  from  2,300  to  3,000 
pounds  according  to  the  condition  of  the  sand  and  also  to  the  custom 
of  the  locaUty.  All  of  the  glass  sand  is  sold  by  the  short  ton,  and 
also  a  considerable  quantity  of  the  molding,  building,  and  other  sands; 
hence  the  quantities  reported  were  reduced  to  this  unit. 
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510  MINERAL  BE80X7BCE8. 

IMPORTS. 

Sand  valued  at  $77,574  was  imported  into  the  United  States  in 
1908,   as  compared  with  imports  valued  at  $94,871   in   1907,    a 
decrease  in  1908  of  $17,297.     In  1906  the  value  of  the  sand  imported . 
was  $85,566. 

UTERATURE. 

Papers  in  which  the  character,  distribution,  relation  to  markets 
and  fuel  supplies,  and  methods  of  extraction  and  preparation  of  glass 
sand  and  otner  sands  are  discussed  are  listed  below  in  the  order  of 
their  dates: 

Weeks,  Joseph  D.,  Glass  materials:  Mineral  Resources  IT.  S.  for  1883  and  1884, 

U.  S.  Geol.  Survey,  1885,  pp.  958-973. 
,  Glass  materials:  Mineral  Resources  U.  S.  for  1885,  IT.  S.  Geol.  Survey,  1886, 

pp.  544-555. 
Campbell,  M.  R.,  Description  of  the  Brownsville-Connellsville  quadrangles, Pennsyl- 
vania: Geologic  Atlas  U.  S.,  folio  94,  F.  S.  Geol.  Survey,  1903,  p.  49. 
Coons,  A.  T.,  Glass  sand:  Mineral  Resources  U.  S.  for  1902,  U.  S.  Geol.  Survey ,  1904, 

pp.  1007-1015. 
BuscHARD,  K.  F.,  Requirements  of  sand  and  limestone  for  glass  making:  Bull.  U.  S. 

Geol.  Survey  No.  285,  1906,  np.  452-458. 
,  Glass  sand  of  the  middle  Mississippi  basin:  Bull.  IT.  8.  Geol.  Survey  No.  285. 

1906.  pp.  459-472. 
Stosb,  G.  W.,  Glass-sand  industry  in  eastern  West  Virginia:  Bull.  U.  S.  Geol.  Survey 

No.  285,  1906,  pp.  473-475. 
BuRCHARD,  E.  F.,  Glass-sand  industry  of  Indiana,  Kentucky,  and  Ohio:  BuIL  U.  S. 

Geol.  Survey  No.  315,  1907,  pp.  361-376. 
,  Notes  on  glass  sands  from  various  localities,  mainly  undeveloped:  Bull.  U.  8. 

Geol.  Survey  No.  315,  1907,  pp.  377-382. 
-,  Production  of  glass  sand,  sand,  and  gravel  in  1906:  Mineral  Resources  TJ.  S. 


for  1906,  U.  S.  Geol.  Survey,  1907,  pp.  993-1000. 
Randolph,  B.  S.,  The  silica  sand  indust^:  £ng.  and  Min.  Jour.,  December  28,  1907, 

pp.  1211-1212. 
KfhfMEL,  Henrt  B.,  and  Gage,  R.  B.,  The  glass-sand  industry  of  New  Jersey:  Ann. 

Rept.  New  Jersey  Geol.  Survey  for  1906,  1907,  pp.  77-96. 
Rock  Products,  An  up-to-date  Illinois  (sand)  plant;  January  22, 1908,  pp.  63-64. 

The  following  three  papers,  arranged  chronologically,  contain  much 
valuable  information  concerning  molding  sands.  Tne  last  paper  is 
probably  the  most  complete  that  has  yet  been  published  concerning 
the  sands  of  a  particular  area,  and  embodies  tabulated  results  c? 
considerable  experimental  work  on  the  physical  properties  of  the 
material. 

Mbrrill,  G.  p..  Guide  to  the  study  of  the  collections  in  the  section  of  applied  geolog^^. 

Nonmetallic  minerals:  Rept.  TJ.  S.  Nat.  Mus.  for  1899,  1901,  pp.  474-477. 
Eckel,  Edwin  C,  Molding  sand,  its  uses,  properties,  and  occurrence:  Twenty^finit 

Rept.  New  York  State  geologist,  1901,  pp.  91-96. 
Et^MMEL,  H.  B.,  and  others,  Report  upon  some  molding  sands  of  New  Jersey:  Ann.. 

Rept.  State  geologist  of  New  Jersey  for  1904,  1905,  pp.  189-246. 

Three  papers  recently  issued  by  the  United  States  Geological 
Survey  wnich  deal  with  sand  and  gravel  as  constituents  of  concrete 
are  the  following: 

B0RCHARD,  E.  F.,  Concrete  materials  produced  in  the  Chicago  district:  Bull.  U.  S. 

Geol.  Survey  No.  340, 1908. 
Humphrey,  R.  L.,  and  Jordan,  W.,  Jr.,  Portland  cement  mortazB  and  their  coostitiH 

ent  materials:  Bull.  U.  S.  Geol.  Survey  No.  331, 1908. 
Humphrey,  R.  L.,  The  strength  of  concrete  beams:  Bull.  U.  S.  QeoL  Survey  No. 

344, 1908. 


LIME. 


By  A.  T.  Coons. 


PRODUCTION. 

As  with  most  other  industries  in  1908|  the  lime  production  de- 
creased in  both  quantity  and  value  of  output.  In  1907  shut  downs 
ill  the  latter  part  of  the  year  reduced  the  total  gain  in  value  over  the 
output  of  1906  to  a  relatively  small  siun,  while  the  tonnage  produced 
showed  a  slight  decrease.  In  1908  many  of  the  plants  remained 
closed  during  the  entire  year  and  some  plants  ran  but  part  of  the 
time  or  with  diminished  force. 

The  total  lime  production  of  1908  amotmted  to  2.766,873  short 
tons,  valued  at  $11,091,186.  These  figures,  compared  with  an  out- 
put of  3,092,524  short  tons,  valued  at  $12,656,706,  in  1907,  show  a 
decrease  for  1908  of  325,651  short  tons  in  quantity  and  of  $1,565,519 
in  value.  The  average  price  per  ton  was  $4.01  in  1908  and  $4.09  in 
1907. 

In  1908  the  number  of  lime  burners  reporting  operations  was  949; 
in  1907  it  was  899.    The  increased  number  of  operators  in  1908  over 

1907  is  on  accoimt  of  the  reports  from  a  large  number  of  small  lime 
burners  in  Pennsylvania.  These  operations  are  carried  on  by  farmers, 
who  bum  occasional  kilns  of  lime  to  enrich  the  soil  of  their  farms  or 
to  supply  the  demand  of  their  neighbors.  At  one  time  almost  every 
farmer  throughout  Pennsylvania  who  could  ^et  the  stone  burned 
an  occasional  kiln  when  ms  land  needed  linung.  About  eight  or 
ten  years  ago  this  custom  fell  off,  owing  to  the  cheapness  and  con- 
venience of  patent  fertilizers;  for  the  last  two  or  three  years,  how- 
ever, there  has  been  more  lime  used  for  the  enrichment  of  land,  with 
consequent  increase  of  burners.  The  number  of  burners  reporting 
in  Pennsylvania  in  1908  was  443;  in  1907  it  was  366,  an  increase  in 

1908  of  77.  Exclusive  of  Pennsylvania  there  were  506  operators  in 
1908  and  533  in  1907—27  less  in  1908  than  in  1907. 

Pennsylvania  ranked  first,  both  in  quantity  and  in  value  of  output, 
showing  21  per  cent  of  the  quantity  and  16  per  cent  of  the  total  value 
of  lime  manufactured  in  1908.  Notwithstanding  the  increased  num- 
ber of  producers  in  Pennsylvania  in  1908,  there  was  a  decrease  in 
both  quantity  and  value  of  output.  Ohio,  Wisconsin,  Missouri,  and 
Maine  followed  in  rank  of  production. 

In  1907  there  were  43  States  reporting  a  lime  output;  in  1908,  42 
States.  In  1908,  16  States  reported  an  increased  value  of  output, 
and  26  a  decreased  value. 
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The  following  table  rives  the  value  of  the  total  lime  production  in 
the  United  States  for  the  years  1897  to  1908,  inclusive: 

Valtie  of  lime  produced  in  the  United  States,  1897-1908. 


1897 16,390,487 

1898 6, 886, 649 

1899 6, 983, 067 

1900 6, 797, 496 

1901 8, 204, 054 

1902 9, 335, 618 


1903 19,255,882 

1904 9, 961,  456 

1905 10, 941 ,  680 

1906 12,480,  €53 

1907 12, 656,  706 

1908 11,091,186 


Detailed  statistics  of  lime  production  during  1907  and  1908,  by- 
States,  and  rank  of  State  according  to  value  of  output  are  given  in 
the  following  table : 

Quantity  and  value  of  lime  burned  in  the  United  States  in  1907  and  1908,  by  Stales,  in 

short  tons, 

190r. 


Rank 
of 

State. 


11. 
24 
22 

6 
33 
12 
27 
29 

9 
13 
25 
37 
38 

4 
14 

8 
Id 
23 

3 
34 
21 
40 

7 
36 

2 
31 

1 
35 
17 
20 
28 
18 
10 
19 
15 

6 
41 
26 
42 
43 
39 
32 
80 


Alabama... 

Arizona 

Arkansas... 
California. . . 

Colorado 

Connecticut. 

Georgia 

Idaho. 


IlUnols 

Indiana 

Iowa 

Kansas 

Kentucky 

Maine 

Maryland 

Massachusetts. 

Michigan 

Minnesota 

Missouri 

Montana 

New  Jersey.. -- 

New  Mexico 

New  York 

North  Carolina. 

Ohio 

Oregon 

Pennsylvania.. 
South  Dakota.. 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Washington 

West  Virginia. . 

Wisconsin 

Wyoming 

Florida 

Hawaii 

Nevada 

Oklahoma 

Rhode  Island . . 
South  Carolina. 


85,909 
12,825 
33,472 

o4,  vol 

5,679 

81,433 

18,349 

5,964 

124,784 

107,964 

19,944 

4,124 

4,670 

159,494 

103,423 

119,072 

65,822 

20,450 

193,300 

4,217 

34,043 

485 

137,111 

6,000 

327,642 

4,095 

655,166 

3,673 

66,699 

38,101 

12,671 

47,369 

115,155 

35,913 

107,895 

219,644 

282 


25,704 


3,092,524 


Average 

Number 

Value. 

price  per 

ofop- 

ton. 

eraUMTs. 

1368,902 

$4.29 

12 

84,262 

6.66 

5 

159,566 

4.77 

11 

691,851 

8.14 

27 

28,796 

5.07 

3 

358,052 

4.39 

7 

70,826 

3.85 

e 

49,022 

8.22 

4 

559,305 

4.48 

22 

335,151 

3.10 

IS 

84,011 

4.21 

8 

18,131 

4.40 

e 

14,945 

3.20 

8 

764,140 

4.79 

7 

324,316  < 

3.14 

41 

596,778 

5.01 

lO 

276,534 

4.20 

12 

88,900  : 

4.35 

4 

877,970 

4.64 

27 

25,340 

6.01 

7 

167,159 

4.91 

22 

3,866 

7.97 

4 

652,205 

4.76 

99 

24,010 

4.80 

4 

1,239.912  1 

3.78 

38 

39,738  1 

9.70 

8 

2,076,842 

3.17 

888 

24,805 

6.78 

4 

263,323 

3.95 

18 

186,372 

4.89 

9 

68,085 

5.37 

18 

254,281 

5.36 

12 

447,307 

3.89 

28 

238,568 

6.64 

9 

290.296 

2.69 

84 

733,996  , 

3.34 

^/^ 

3,220  1 

11.41 

8 

6.02 

15.00 

168,828 

20.00 
7.86 
6.80 

8 

I       5.43 

12,656,705 

4.00 

■• 
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QuanHty  and  value  of  lime  burned  in  the  United  Stales  in  2907  and  1908,  by  StcUeSj  in 

short  torw— Continued. 

1008. 


Rank 

of 
State. 


11  Alabama 

26  Arizona 

22  Arkansas 

6  Calllornia 

35  Colorado 

12  Connecticut 

28  Florida 

ao  Georgia 

29  Idaho 

10  nunois 

13  Indiana 

24  Iowa 

41  Kansas 

37  Koitucky 

5  Maine 

14  Maryland 

7  Massachasetts. 

15  Mktaigan 

23  Minnesota 

4  Missouri 

32  Montana 

21  New  Jersey 

8  New  York 

36  North  Carolina. 

2  Ohk) 

34  Oregon 

1  Pennsylvania. . 

31  South  Dakota.. 

17  Tennessee 

20  Texas 

25  Utah 

10  Vermont 

0  Virginia 

16  Washington... 

18  West^ginia. 

3  Wisconsin 

42  !  Wyoming 

27  t  Hawaif 

39  Nevada 

40  New  Mexico. 


38 
33 


Rhode  Island.. 
South  Carolina. 


State. 


Quantity. 


83,411 

10,810 

27,179 

70,913 

5,615 

62,070 

11,822 

11,193 

7,373 

92,549 

95,988 

18,900 

1,558 

6,206 

141,934 

103,224 

107,813 

68,050 

19,800 

167,060 

5,121 

32,700 

106,025 

5,132 

279,060 

3,274 

582,352 

5,254 

73,016 

33,725 

12,237 

32,691 

107,209 

32,343 

91,747 

235,538 

392 


15,560 


2,766,873 


Average 

Number 

Value. 

price 

of  opera- 

per ton. 

tors. 

1335,234 

S4.02 

13 

68,635 

6.33 

3 

122,290 

4.50 

9 

581,481 

8.20 

17 

28,179 

5.02 

3 

307,895 

4.96 

3 

62,915 

5.32 

6 

46,780 

4.18 

6 

57,020 

7.73 

5 

393,951 

4.26 

18 

293,579 

3.06 

12 

79,400 

4  03 

6 

8,066 

5.19 

4 

21,322 

3.44 

8 

661,453 

4.66 

6 

292,623 

2.83 

41 

566,022 

5.25 

10 

282,023 

4.14 

10 

85,700 

4.33 

4 

701,321 

4.20 

28 

32,981 

6.44 

6 

134,722 

4.12 

21 

529,501 

4.99 

36 

24,750 

4.82 

5 

075,661 

3.50 

34 

28,795 

8.80 

8 

1,883,496 

3.23 

443 

34,068 

6.48 

5 

226,463 

3.10 

17 

144,118 

4.24 

8 

78,346 

6.40 

11 

170,205 

5.21 

10 

424,374 

3.96 

29 

228,353 

7.06 

9 

202,664 

2.21 

41 

831,792 

3.53 

44 

4,246 

10.83 

4 

15.00 
13.00 

140,742 

6.43 

7.11 

6 

6.17 

11,091,180 

4.01 

949 

USES  OF  THE  I^IME  PRODUCED. 

In  the  following  table  the  total  lime  production  of  1907  and  1908 
is  classified  according  to  the  uses  to  which  the  product  was  put,  as 
reported  by  the  burners.  Although  this  table  is  necessarily  faulty 
on  account  of  much  of  the  product  being  handled  by  dealers  or  mid- 
dlemen, which  renders  the  manufacturers  imcertain  as  to  what  use 
was  made  of  their  product,  it  is  of  interest  as  showing  a  comparative 
table  of  sales  for  tne  two  years.  The  same  manufacturer,  as  a  rule, 
classifies  his  output  the  same  each  year. 

Production  of  lime  in  the  United  States  in  1907  and  1908 ,  by  useSf  in  short  tons. 

loor. 


Quantity. 

Value. 

1 

Quantity. 

Value. 

BnHMinglimft 

1,770,609 

140,135 

10,747 

173,422 

153,681 

24,640 

35,135 

$7,754,404 
657,636 
36,355 
691,096 
572,838 
110,940 
144,425 

Fertilizer 

269,608 

396,337 
118,310 

1712,410 

Hydrated  lime 

Dealers— uses  not  specl- 
ned 

AlVali  works     

1,540,473 

PiiMiiir**!  works 

Other  purposes^ 

436,128 

Oav^ttv  vn  lifts 

Sugar  factories 

3,092,524 

12,656,706 

TanneiiM-. 
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Production  of  lime  in  the  United  States  in  1907  and  1908 j  by  xueSy  in  short  tons — Cont'd. 

1908. 


Quantity. 

Value. 

1 

Quantity. 

Value. 

Bnn«1lns  Hvfift 

1,580,500 
136,^1 
46,384 
73,119 
169,831 
24,255 
22,684 

17,000,904 
548,262 
203,658 
250,190 
540,559 
149,631 
92,873 

Ffwtflf  <pr 

339,287 

307,060 
67,232 

1087,82: 

Hydrfttpd  lln)e. .... 

Dealecs— uses  not  speci- 
fied  

Alkali  works 

1,100,129 
268.153 

Chemical  works 

Oth^  puzxKMeea 

PftTM^r  mills 

Sugar  foctories 

2,766,873 

11,091,186 

Tannedftf 

a  Includes  lime  for  sand-lime  brick,  slag  cement,  steel  works,  glass  works,  smelters,  sheep  dii^lng, 
manufacture  of  soap,  cyanide  plants,  glue  factories,  etc. 

FUELS  USED  IN  BURNING  UME. 

With  regard  to  the  following  table  which  shows  the  fuels  used  in 
burning  lime,  it  must  be  remembered  that  only  about  two-thirds  of 
the  producers  report  the  Quantity  of  fuel  used  by  them;  and  although 
the  burners  not  included  in  this  report  are,  in  general,  the  small 
operators,  notably  in  Maryland,  Pennsylvania,  and  West  Vii^ginia, 
some  of  the  larger  firms  have  not  as  yet  given  satisfactory  informa- 
tion en  this  subject. 

Kind  and  quantity  of  fuel  used  in  burning  lime  in  1907  and  1908. 

1007. 


Kind  of  fuel  used. 


Wood 

cords. . 

Sbavines 

short  tons. . 

Coal 

' do.... 

Coke 

do 

Oil 

barrels. . 

Gas 

cubic  feet. . 

Mixed  fuels: 

Wood 

cords. . 

Coal 

. , , short  tons. . 

Coal  and  coke 

do 

Coal 

do 

Qas 

cubic  feet. . 

Coal,  shavings,  and  manure. 


Unreported. 


Quantity  of  '  ^"^^^    Number 
^^,""  of  lime       of  plants 


fuel. 


burned. 


using. 


333,665 

9,827 

520,726 

3,436 

26,374 

157,721,000 

76,000 

113,335 

8,686 

12,824 

108,602,000 


Short  ttmf. 
618,005 
20,140 
1,287,855 
30,535 
15,815 
28,510 


} 


352,877 
55,705 
60,356 
12.657 


2,488,554 
603,970 


3,002,524 


190 

2 

487 

4 

9 

7 

75 
7 

4 
1 


110 


1008. 


Wood cords. 

Coal short  tons. 

Coke do... 

oil..* barrels. 

Qas cubic  feet. 

Mixed  fuels: 

Wood cords. 

Coal short  tons . 

Coal  and  oo  ke do . . . 

Coal do... 

Qas cubic  feet. 

Oil  and  wood,  wood  and  coke,  blocks,  sawdust,  shavings 


Unreported. 


326,943 

295,333 

5,118 

23,804 

288,385,512 

77,957 

97,287 

9,157 

5,000 

141,666,000 


638,0U 

871,490 

29,018 

15,260 

110,738 

449,837 
35,700 
30,130 
29,993 


2,210,267 
556,606 


2,760,873 


194 
413 

8 

8 

12 

76 
6 
2 
5 


7M 
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The  total  quantity  of  the  various  kinds  of  fuel  consumed  in  the 
domestic  lime  industry  during  1907  and  1908  was,  therefore,  as 
follows: 

Total  fuel  consumed  in  burning  lime  in  1907  and  1908. 


Wood cords. 

Shavings,  .short  toos. 
CoaL do... 


1907. 

1908. 

409,674 

14,599 

646,885 

409,805 

5,800 

SftT^tt'iO 

Coke short  tons. 

Qas cubic  feet. 

OU barrels. 


1908. 


5,268 

430,051,512 

23,884 


The  "gas"  in  this  table  includes  both  natural  gas  and  producer  gas. 


HTDRATED  UME. 

lime-hydrating  plants  reported  as  in  operation  during  1906,  1907, 
and  1908  are  classified  by  States  in  the  following  table.  The  output 
of  hydrated  lime  reported  was  120,367  short  tons,  valued  at  $479,079, 
in  1906;  140,135  short  tons,  valued  at  S657,636,in  1907;  and  136,441 
short  tons,  valued  at  $548,262,  in  1908.  The  average  price  per  ton 
was  $3.98  in  1906,  $4.69  in  1907,  and  $4.02  in  1908.  Notwithstand- 
ing the  decreased  production  for  1908  compared  with  1907,  there 
were  more  manufacturers  reporting  hydrating  plants  than  in  1906 
or  1907.  Hydrated  lime  is  used  for  all  purposes,  but  these  figures 
are  collected  to  show  the  development  or  this  comparatively  recent 
industry. 

Number  of  lime-hydrating  plants  in  operation  in  1906,  1907 ,  and  1908 ,  by  States. 


state. 

1906. 

1907. 

1908. 

State. 

1 

1906. 

1907. 

1908. 

Ahbama 

1 
1 

1 
1 
1 
1 

1 
1 
2 

'  Michlean 

1 

1 
2 

2 

Arizona 

Missouri 

2 

California 

'  New  Jersey 

1 

CV)lorado 

New  York 

1 
8 
8 

2 
9 
6 

2 

Connecticat 

1 

Olilo 

Pennsylvania 

TennM^ee 

11 

Florida 

1 
1 
1 
2 

11 

Georeia 

9 

1 
1 
2 

Illinois 

Texas 

Indfiuift.. 

2 

1 
1 

1 

Virginia. 

Iowa - 

1  West  Virginia. 

1  Wisconsin 

1 
1 

1 
2 

Kansas.    ^ 

i 

1 

2 

Maine 

1 
1 

Total 

VftrylAlld 

80 

33 

40 

IMPORTS  AND  EXPORTS. 

The  imports  of  lime  for  consumption  in  the  United  States  in  1908 
were  5,060  short  tons,  valued  at  S28,952,  as  against  15,388  short 
tons,  valued  at  $86,304,  in  1907,  a  decrease  of  10,328  short  tons  in 
quantity  and  of  157,352  in  value  in  1908. 

No  lime  was  reported  as  exported  in  1908.  In  1907  the  exports 
were  valued  at  $90,379. 


SAND-LIME   BRICK. 


PRODUCTION. 


The  foilowisg  table  shows  the  value  of  the  sand-lime  brick  produced 
in  the  United  States  from  1903  to  1908,  inclusive: 

Valtie  of  production  o/aand-lime  hricb  in  the  United  StateSf  1903-1908. 


Year. 

Namber  of 
plants. 

Value  of 
product. 

Year. 

Namber  of 
plants. 

Value  of 
prodocti 

1903 

Id 
57 
84 

$156,040 
468.128 
972,064 

1906 

87 
94 
87 

11,170,005 

1904 

1907 

1,225,769 

1905 

1908 

961,226 

The  industry  was  begun  in  the  United  States  by  the  establishment 
of  a  plant  in  Michigan  City,  Ind.,  in  1901,  but  during  1901  and  1902 
the  output  was  small,  and  not  until  1903  did  the  industry  become 
well  established.  From  the  small  beginning  in  1903  (the  value  of  the 
products  being  reported  at  1155,040)  the  product  incre^ased  each  year 
in  value  until  1907,  when  it  reached  the  maximum  of  $1,225,769.  In 
common  with  other  building  materials  there  was  a  decrease  in  1908  in 
the  production  of  sand-lime  brick  to  $961,226.  The  number  of 
plants  reporting  made  a  rapid  growth  from  16  in  1903  to  94  in  1907, 
with  a  slight  decrease  in  1908. 

The  foUowin^  tables  show  the  production  of  sand-lime  brick  by 
States  and  kin£  in  1907  and  1908 : 

Production  of  sand-lime  bnci  in  the  United  States  in  1907  and  1908 ^  by  States. 

1907. 


State. 


Kentucky,  and 
Mississippi 

Arliona,  North  Dakota, 
and  Washington 

Arkansas,  Kansas,  Minne- 
sota, Nebraska,  South 
Dakota,  and  Texas 

CaUfomia 

Colorado  and  Idaho 

Delaware.  Maryland,  and 
Virginia 

Florida 

Georgia 

Illinois  and  Wisconsin 

Indiana 

Iowa 

Michinn 

New  Jersey 

New  York 

North  Carolina 

Ohio 

Pennsylvania , 

other  States^ 


Total 

Averaee  value  per  M. 


Nam- 
ber of 
oper- 
ating 
firms 
report- 
ing. 


5 
3 


13 
4 
4 

5 
6 
4 
4 

8 
3 
13 
3 
6 
3 
5 
5 


Common  brick. 


Qoan- 
tity 
(thou- 
sands). 


8,840 
2,039 


20,442 
5,263 
2,236 

10.2fi0 
16,421 
11,167 

8,854 
14,841 

6,205 
25,488 

(») 

10,925 

4,068 

1,726 

6,402 

630 


94 


155,895 


Value. 


158,060 
16,469 


144,028 
42,915 
23,351 

67,948 
106,871 
78,086 
51,241 
86,927 
45,471 
158,606 

(•) 

64,904 
29.458 
11,283 
41,515 

3,780 


1,090.913 
6.61 


Front  brick. 


Quan- 
tity 
(thou- 
sands). 


568 
11 

2,754 
1,390 
3,625 

20 

300 
1,300 

(«) 
(•) 
1,173 
755 


(«)* 
5.186 


17,172 


Value. 


Quan- 
tity 
(thou- 
sands). 


15,000 
200 


31,319 
20,085 
37,414 


(•) 
60,375 


188,221 
10.96 


Fancy  brick. 


40 


12 


52 


Value. 


ssoo 


613 


1,313 
2&25 


Bkwks, 
value. 


1300 


(•) 
1,050 


(•) 


Total 
value. 


3,963 


5,322 


163,060 
16,960 


176,147 
63,150 
62,337 

68,148 

109,275 

80,582 

54,361 

97,627 

55,618 

172,840 

22,792 

75,462 

38,808 

11,283 

48,410 

(e) 


1,226,760 


« Indoded  fa  other  States. 

k  Indodea  all  products  made  by  less  than  three  producers  in  one  State  to  prevent  disclosing  individual 


eThe  total  of  other  States  is  distributed  among  the  States  to  which  it  belongB  in  order  that  they  may  be 
biDy  repcennted  in  the  totals. 
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Prodvetion  of  amd-limt  hriek  in  the  United  State*  in  1907  artd  1908,  by  Sbilu— Contiiiued. 
loos. 


Common  biick. 

i™,b«.«. 

Fuicj 

brlek. 

Blocka, 

Stale. 

ValoB. 

ValoB. 

•and!) 

Vatae. 

Tot^ 

'SRiS-ie*. 

IS 

i.oai 
3e.so> 

S,732 

8.808 

8,003 
6,074 

t.-m 

1 

tS,230 
171.T9S 

ao,60i 

37,iS7 
M 

1;S 

2,1BI 

»a,ioo 

27,  Kl 
28,867 

ArtaosuL  Kuisac,  MlDiw 

noo 

3,0CB 

ColoisdD,  Idabo,  snd  Hod- 

Delavare,  Muyluid,  and 

Georgia.   Kentucky,   and 

1,036 

I 

11,123 

I 
1 

Ohio,  lUlnols,  and  WlKon- 

(-) 

w 

(•)' 

as 

t2,SI6 

»,874 

a 

iM,Ma 

8DS.S3a 
S.33 

12.IG1 

"li.^ 

08 

k'S 

7,674 

. 

«  Included  In  other  Stales. 

>  Includes  all  products  made  hy  leas  thai 
operstlons. 

'  Tbe  total  of  otber  States  Is  dlatrlbuted  i 
fully  repreaenled  In  the  totals. 


three  prodncen  In  one  State  to  pravent  dlaclodni  Indlvldoal 
mong  tbe  Statca  to  which  It  beloDEs  Id  order  ttut  tbey  may  ta 


The  value  of  the  product  decreased  in  1908  as  shown  by  these 
tables  $264,543,  or  21.58  per  cent;  in  1907  there  was  an  increase  over 
1906  of  $55,764,  or  4.77  per  cent.  In  order  to  avoid  disclosing  indi- 
vidual operations  it  ha^  oeen  necessary  to  group  certain  States  and 
Territones.  Although  thirty  States  reported  in  both  1907  and  I90S, 
Alabama  dropped  out  of  the  list  in  1908  and  Montana  appeared. 

Of  the  individual  States,  Michigan,  as  in  1907,  was  the  leading 
State  in  1908,  and  reported  products  valued  at  $138,809;  Florida 
was  second  in  both  years.  Florida  and  Pennsylvania  showed  increase 
in  the  value  of  products;  California,  Indiana,  Iowa,  Michigan,  New 
Jersey,  New  York,  and  North  Carolina  showed  decreases.  Pennsyl- 
vania showed  the  largest  increase,  $15,713;  and  Indiana  showed 
the  lai^est  decrease,  $43,114.  Of  the  State  groups  which  are  com- 
parable, Arizona,  North  Dakota,  and  Washington  showed  a  decrease 
of  $5,639,  and  Arkansas,  Kansas,  Minnesota,  Nebraska,  South 
Dakota,  and  Texas  showed  an  increase  of  $19,843,  Delaware,  Marj- 
land,  and  Virginia  showed  a  decrease  of  $20,439. 

The  largest  number  of  plants  was  in  Michigan,  though  the  number 
decreased  from  13  in  1907  to  10  in  1908;  in  Indiana  a&o  the  number 
decreased  by  three,  and  in  Florida  by  one.  California  showed  an 
increase  of  two  in  the  number  of  plants  reporting,  and  New  York 
and  New  Jersey  an  increase  of  one  eadi. 
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The  average  price  per  thousand  received  for  conxmon  brick  in  1908 
was  $6.33;  as  against  $6.61  in  1907  and  $6.71  in  1906;  for  front  brick 
the  price  was  $12.16  in  1908,  against  $10.96  in  1907  and  $10.42  m  1906. 
It  will  thus  be  seen  that  common  brick  has  decrea^d  and  front  brick 
increased  in  price.  In  1908  common  brick  composed  83.57  per  cent 
of  the  value  of  all  products  and  front  brick  15.37  per  cent. 

The  value  of  the  product  in  1908  was  nearly  the  same  as  that  for 
1905 — $972,064  in  tne  earlier  and  $961,226  m  the  later  year.  The 
number  of  nrms  reporting,  87,  was  the  same  in  1906  and  1908. 


SLATE. 


By  A.  T.  Coons. 


PRODUCTION. 

Notwithstanding  the  unsettled  conditions  of  trade,  labor,  and 
finance  in  the  United  States  in  1908,  the  output  of  slate  as  reported 
to  the  United  States  Geological  Survey  increased  in  value  $297,597 — 
from  $6,019,220  in  1907  to  $6,316,817  in  1908.  This  value  for  1908 
is  the  largest  reported  for  any  year  since  the  beginning  of  the  com- 
pilation of  slate  statistics  in  1879,  when  the  output  was  valued  at 
$1,231,221  and  was  composed  entirely  of  roofing  slate.  The  value 
for  1908,  however,  exceeded  by  only  $59,932  that  for  1903,  which 
was  $6,256,885.  For  a  number  of  years  previous  to  1903  there  was  a 
decided  and  regular  yearly  increase  in  the  value  of  the  slate  output 
in  the  United  States.  Strikes  in  the  building  trades  during  1903 
and  1904  checked  the  slate  industry  considerably,  and  although  there 
has  been  an  increase  in  output  ana  value  for  each  year  since  1904  it 
has  not  been  imtil  1908  that  the  value  of  output  equaled  that  of 
1903.  During  the  last  five  years,  or  since  the  check  given  in  1903, 
the  slate  industry  has  had  to  contend  with  strikes  in  different  quarry 
sections,  the  use  of  tiles,  patent  roofing  processes,  shingles,  concrete, 
and  cheaper  grades  of  roofing  material,  and  also  with lugh  price  and 
scarcity  of  labor,  increased  cost  of  supplies,  and  a  decrease  in  the 
slate  export  trade. 

Idl  1908,  as  in  1907,  nine  States  reported  a  commercial  output  of 
slate.  These  States  in  rank  of  output  were  Pennsylvania,  Vermont. 
Maine,  Virginia,  New  York.  Maryland,  California,  New  Jersey,  ana 
Arkansas.  In  1907  the  rank  of  output  was  Pennsylvania,  Vermont, 
Maine,  Virania.  Maryland,  New  York,  California,  Arkansas,  and  New 
Jersey.  >few  York  displaced  Maryland  and  New  Jersey  displaced 
Arkansas  in  1908. 

All  of  the  States  except  Maryland  reported  an  increased  production 
for  roofing  slate,  both  in  quantity  and  value,  in  1908.  The  de- 
crease in  Maryland  was  due  largely  to  a  sUde  in  one  of  the  chief 
Quarries,  resulting  in  a  decrease  of  output  for  that  quarry  and  for  the 
State. 

Hie  statistics  as  given  in  this  report  represent  the  output  of  slate 
as  reported  directly  to  the  survey  by  the  quarrvmen,  and^^include  the 
quantitv  and  value  of  the  roofing  slate  sold^by  them,  the  quantitv  and 
value  or  mill  stock  sold  by  them,  and  the  value  of  a  quantity  of  slate 
sold  for  other  purposes. 

As  in  the  report  for  1907,  the  quantity  of  rough  and  manufactured 
mill  stock  as  sold  by  the  quarrymen  is  given.     These  statistics  for 
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rough  mill  stock  represent  the  rouj^h  slate  sold  by  the  quarrymen  to 
the  date  mills  to  be  made  into  fuushed  product,  and  those  for  man- 
ufactured mill  stock  represent  the  slate  worked  up  by  the  quarrpnen 
in  their  own  mills  and  sold  in  the  finished  or  part^  finished  condition. 
The  values  given  represent  the  prices  received  f.  o.  b.  at  point  of 
shipment  for  the  material  as  sold  oy  the  quarrymen. 

Roofing  slate. — Of  the  total  value  of  the  slate  production  in  the 
United  States  over  80  per  cent  represents  roofing  slate.  In  1908  the 
production  of  roofing  slate  was  reported  as  ly333|171  squares,  valued 
at  $5,186,167;  in  1907  the  figures  reported  were  1,277,554  squares, 
valued  at  $4,817,769,  an  increase  for  1908  of  55^617  squares  in  quan- 
tity and  of  $368,398  in  value.  The  increase  m  average  value  per 
square  from  $3.77  m  1907  to  $3.89  in  1908  was  12  cents. 

Tlie  greater  part  of  the  slate  quarried  in  the  United  States  is  for 
roofing  purposes  and  is  put  on  the  market  and  sold  by  ''squares,"  a 
square  meaning  a  sufficient  number  of  pieces  of  slate  of  any  size  to 
cover  100  square  feet  of  roof,  allowing  a  3-inch  lap.  The  sizes  of 
slate  in  a  square  vary  from  24  by  16  inches  to  9  by  7  inches,  and  the 
number  of  pieces  necessary  for  a  square  varies  from  85  to  686,  accord- 
ing to  the  size  of  the  piece.  The  ordinary  thickness  of  a  piece  is 
from  one-eighth  to  three-sixteenths  of  an  inch.  The  approximate 
weight  per  square  of  ordinary  roofing  slate  is  650  potmds,  and  it  is 
generally  shipped  in  carload  lots  from  50  to  100  squares  per  car, 
according  to  tne  size  of  the  pieces.  The  ordinary  price  per  square 
of  No.  1  slate  varies  from  about  $3.50  to  $10  per  square  f.  o.  d.  at 
quarries,  and  depends  on  the  quality,  the  color,  size,  thickness,  smooth- 
ness, straightness,  and  uniformity  of  the  pieces.  Some  of  the  infe- 
rior slate,  which  is  mottled  or  ribboned,  sells  as  low  as  $2.50  per 
square,  but  specially  prepared  slate,  with  pieces  carefully  selected 
with  regard  to  color,  extra  thickness  and  size,  and  extra  cutting,  sells 
as  high  as  $30  per  square.  The  red  slate  of  New  York  commands  the 
highest  value  per  square  for  ordinary  slate. 

MiU  stock. — ^The  value  of  mill  stock,  including  slate  sold  for  all 
purposes  other  than  roofibog,  decreased  from  $1,201,451  in  1907  to 
$1,130,650  in  1908,  a  decKne  of  $70,801.  The  quarries  of  Pennsyl- 
vania, Vermont,  and  Maine  furnish  nearly  all  of  tne  mill  stock.  Ver- 
mont decreased  in  quantity  of  output,  and  Peimsylvania  and  Maine 
decreased  both  in  quantity  and  in  value.  The  situation  in  Vermont 
was  probably  due  to  loss  of  trade  caused  by  a  strike  in  the  quarries, 
whicn  began  in  May,  1907,  and  lasted  until  May,  1908. 

On  account  of  the  peculiar  properties  of  slate  it  is  adapted  to  various 
uses,  and  the  mill  stock  includes  slate  used  for  blackboards,  school 
slates,  flooring,  wainscoting,  vats,  sinks,  laundry  tubs,  vaults,  sani- 
tary ware,  refngerator  shelves,  electrical  switchboards ;  billiard,  labo- 
ratory, and  other  table  tops;  mantels,  hearths,  well  caps,  etc.  This 
material  is  generally  sold  in  the  form  of  slabs  from  1  to  3  inches 
thick,  the  price  varying  from  4  cents  to  30  and  40  cents  per  square 
foot,  according  to  the  work  done  on  the  slab.  It  is  either  sold  by  the 
quarryman  to  the  milling  companies,  or  milled  and  finished  by  quar- 
rymen operating  their  own  miUs.  It  is  noticeable  that  Lehigh  and 
Northampton  counties.  Pa.,  report  the  only  stock  for  school  slates  and 
blackboards.  This  is  due  to  the  fine  cleavage  qualities  of  the  slate 
and  to  the  thickness  and  size  of  the  beds. 
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The  following  table  shows  the  value  of  roofing  and  mill  slate 
quarried  in  the  United  States  in  1907  and  1908,  by  States  and  uses: 

Valiu  of  roofing f  millf  and  other  slate  produced  in  the  United  States  in  1907  and  1908, 

oy  States. 

1007. 


California 

Maine 

Maryland 

New  Jersey... 
New  York.... 
Pennsylvania. 


Roofing  slate. 


Number 

of      I  Value, 
squares. 


MiU  stock. 


ManufiBCtured. 


Quan- 
tity. 


Sq.feet. 


7,0001  160,000 

16,879  91,683  404,829 

21,815  113,665 

2,000    8,000 

11,906  81,535      13,000 


Value. 


Rough. 


Quan-    y^ 
tity.      ^""*- 


Sq.feet. 


Total. 


Quan- 
tity. 


Sq.feet. 


$145,023 


1,960 


404,829 


Value. 


1145,023 


13,000i      1,950 


793,4662,987,7403,447,654  557,7141,150,230163,039  4,507,884  620,753 


Vermont 385, 3141, 301, 676|    606,317|  141,130,    266,504  34,553     963,911   175,683 


Virginia i     39,172     173,670 


1,277,6544,817,760 


4, 663, 800,  846, 817  1 ,  416, 824,  97, 692  5, 979, 624 


943,409 


other. 


aS8,600 


fc247,147 


Total 
value. 


18,600 
60,000 
236,606 
2,3961    116,060 
8,000 
83,486 
3,865,640 
1,477,269 
173,670 


258, 042*6, 019, 220 


10OS. 


California 

Maine 

Maryland 

New  Jersey) 
New  York/- - 
Pennsylvania. 


285,299 


7,000  160,000 
20,151  115,682 
18y521     101,204 

18,485     130,439' 

825, 0783, 070, 906  2, 603, 430 

Vermont |    402,2581,613,6801    707,563 

Virginia |      41,678j    194,356 


X  333, 171  5,186,167  3,686,292 


$98,025 


I 


1,500 

436,884     971,653 
168,441,    234,367 


702,3601,207,520 


$180 


285,299 


1,500 


02,3043,665,083 


28,470 


$98,025 


180 
498,188 


941,930  196,911 


90,9544,793,812,  793,304 


$2,500 


982 


(333,864 


$2,600 

60,000 

213,707 

102,186 

130,619 

3,902,968 

1,710,401 

194,366 


337,346;6,316,817 


a  Used  chiefly  for  electrical  supplies. 

b  Composed  of  6,711,105  school  slates,  valued  at  $48,152,  and  1,631,330  square  feet  of  blackboard  material, 
valued  at  $196,996. 

•  Composed  of  6,036^147  school  slates,  valued  at  $42,364,  and  2,388,886  square  feet  of  blackl)oard  material, 
valued  at  $291,500. 

The  following  table  shows  the  total  value  of  the  slate  production 
of  the  United  States  from  1904  to  1908,  inclusive: 

Value  of  slate  produced  in  the  United  States,  1904-1908,  by  States. 


SUte. 

1904. 

$14,300 

39,200 

4,500 

181,168 

133,972 

1905. 

1906. 

1907. 

1908. 

$10,000 

40,000 

7.600 

224,254 

161,215 

5,360 

66,646 

3,401,905 

$5,000 

80,000 

6,000 

238,681 

130,960 

$8,500 
60,000 

*    $2,500 

naiiinniia 

60,000 

Qeorgla. ................................... 

Main^ 

236,606 

116,060 

8,000 

83,486 

3,866,640 

213,707 

Maryland , 

102,186 
\       130,619 

LZ      ^  "— ■»■ • • ■■ 

New  Jersey 

New  York.....'. 

71,543 

3,633.246 

607 

300 

1,408,151 

130,208 

72,360 
3,822.149 

Pflniucylvanfa, . . , , 

3,902,968 

Tennessee 

ntih              .  . 

Vermont 

1,362.641 

146,786 

1,441,330 
172,857 

1,477,260 
173,670 

1,710,401 

Virginia 

194,356 

5,617,195 

5,496,207 

6,668,346 

6,019,220 

6,316,817 
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The  following  table  shows  the  value  of  slate  for  roofing  purposes 
and  for  mill  stock  from  1904  to  1908,  inclusive: 

Value  of  roofing  slate  and  mill  stock,  1904-1908, 


1904 
1905 
1906 
1907 
1908 


Roofing  slate. 


Number  of 
squares. 


1,233,757 
1,241,227 
1,214,742 
1,277,564 
1,333,171 


Value. 


Value  of 

mlU 

stock. 


$4,669,289 
4,574,550 
4,448,786 
4,817,769 
6,186,167 


1947,906 

921,667 

1,219,560 

1,201.451 

1,130,650 


Total 
yalne. 


S6, 617, 195 
6,496.207 
6,668,34s 
6,019,230 
6,316.817 


•    The  following  table  shows  the  average  price  of  roofing  slate  per 
square  since  1902: 

Average  anntial  price  per  square  of  roofing  state  for  the  entire  country. 


1902 $3.45 

1903 3.88 

1904 3.78 

1905 3.69 


1906 $3.66 

1907 3.77 

1908 3.89 


IMPORTS. 

Practically  no  slate  is  imported  into  the  United  States.  In  1907 
slate  valued  at  $5,404  was  imported  in  the  form  of  mantels,  chinmey- 
pieces,  etc.,  including  $208  for  roofing  slate;  in  1908  the  importa- 
tions were  valued  at  $7,227  for  chimney-pieces,  slates,  slabs,  man- 
tels, etc. 

EXPORTS. 

In  comparison  with  the  total  output,  the  value  of  roofing  slat^  ex- 
ported from  this  country  in  1908  was  very  small,  being  only  $197,216 
compared  with  a  value  of  $220,995  in  1907. 

SLATE  INDUSTRY  BY  STATES  AND  LOCALJTIBS. 

The  slate  production  of  the  United  States  is  practically  confined  to 
the  northeastern  part  of  the  country,  the  scattered  deposits  other 
than  in  this  section  being  not  yet  fully  developed  or  not  showing  an 
eG[ual  commercial  output.  The  localities  of  the  principal  deposits, 
either  producing  in  commercial  quantities  or  in  a  greater  or  less  state  or 
development,  are  given  below  by  States.  Almost  all  of  these  depos- 
its are  described  in  Bulletin  No.  275  of  the  United  States  Oeological 
Survey.** 

Arizona. — ^A  deposit  of  slate  occurs  about  6  J  miles  north  of  Phoenix, 
Maricopa  County.  This  deposit  is  owned  by  the  Phoenix  Slate  Com- 
pany, of  Phoenix,  but  has  not  been  developed. 

Arkansas, — Although  several  companies  have  done  more  or  less 
development  work  in  Arkansas,  little  slate  has  been  marketed,  chiefly 
on  account  of  lack  of  transportation  facilities.  The  deposits  are 
located  in  the  west  central  part  of  the  State,  and  development  work 
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has  been  carried  on  in  the  counties  of  Polk.  Montgomery,  Garland, 
Salina,  and  Pulaski.  Red  slate,  which  has  played  such  an  important 
part  in  the  New  York  slate  industry,  is  also  found  in  Arkansas.  The 
slate  is  now  used  chiefly  for  electrical  purposes,  but  it  is  also  well 
adapted  for  use  as  a  roofing  slate. 

Valifarnia, — ^The  slate  output  of  California  is  confined  to  Slatin^ton, 
Eldorado  County,  although  there  is  a  deposit  near  Merced,  Manposa 
County.  The  output  was  practically  the  same  in  1908  as  in  1907,  and 
was  used  entirely  tor  roofing  slate. 

Oolorado. — ^A  deposit  of  date  near  Marble,  Gunnison  County,  has 
been  reported  to  the  Survey,  and  it  is  stated  that  steps  are  bein^  taken 
toward  the  development  or  the  deposit,  with  a  view  to  puttmg  the 
slate  on  the  market. 

Georgia. — No  commercial  slate  was  marketed,  but  a  considerable 
amount  of  development  work  was  reported  as  being  done  on  the 
deposits  near  Rockmart,  Polk  County,  m  1908. 

Maine. — ^The  principal  Maine  slate  deposits  are  in  Piscataquis 
County,  near  the  towns  of  Monson,  Blanchard,  and  Brownvule. 
Conmiercial  slate,  however,  occurs  near  the  town  of  Forks,  Somerset 
County,  but  as  this  deposit  has  been  open  to  the  railroad  only  a  short 
time  no  slate  has  been  marketed. 

The  roofing  slate  production  in  this  State  increased  somewhat  in 
1908,  from  16.879  squares,  valued  at  $91,583,  in  1907  to  20,151 
squares,  valued  at  $115,682,  in  1908,  an  increase  of  3,272  squares  in 
quantity  and  of  $24,099  in  value.  The  producers  in  general  reported 
an  increase  in  roofing  slate,  with  better  prices.  Mill  stock  demand 
was,  however,  reported  very  dull,  and  this  is  evident  from  the  decrease 
in  production  or  119,530  sque re  feet  in  Quantity  and  of  $46,998  in 
value — from  404,829  square  feet,  valued  at  $145,023  in  1907  to 
285,299  square  feet,  valued  at  $98,025  in  1908. 

Maryland. — Only  a  very  small  part  of  the  slate  quarried  in  Mary- 
land is  used  for  purposes  other  than  roofing,  and  while  a  good  demand 
was  reported  for  the  slate,  the  output  was  less  than  in  1907,  and  the 
financial  depression  was  seriously  felt.  A  "slide"  or  "cave  in"  in 
one  of  the  principal  quarries  cmtailed  the  output  to  some  extent. 
The  roofing  slate  produced  in  1908  amounted  to  18,521  squares, 
valued  at  $101,204,  a  decrease  of  3,294  squares  and  of  $12,461,  as 
compared  with  the  output  of  21,815  squares,  valued  at  $113,665  in 
1907.  The  average  pnce  per  square  was  $5.46  in  1908  ana  $5.21 
in  1907,  an  increase  of  $0.25  per  square  in  1908.     The  entire  out- 

Eut  was  obtained  from  the  Peach  Bottom  region  at  Cardiff,  Harford 
bunty.    Other  deposits  also  occur  in  Montgomery  and  Frederick 
coimties,  but  these  nave  not  been  operated  recently. 

Nevada. — A  deposit  of  black  slate  has  recently  been  reported 
from  near  Winnemucca.  Humboldt  County,  Nev.,  and  a  brief  descrip- 
tion of  this  slate  is  made  a  part  of  this  report. 

New  Jersey. — ^The  slate  deposits  of  Sussex  County,  N.^  J.,  are  a 
continuation  of  the  Baneor-olatington  slate  belt  or  Pennsylvania, 
and  are  worked  in  two  localities,  Newton  and  Lafayette,  the  old 
quarries  at  the  latter  place  having  recently  been  reopened  and 
enlai^ed.  Demand  was  reported  good,  and  the  output  was  larger 
than  m  1907.  The  average  price  per  square  was  $4  in  1907  and  $4.05 
in  1908.  Besides  the  Sussex  County  locality  there  are  also  deposits 
in  Warren  Coimty,  but  these  have  not  recently  been  worked. 
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Nev)  York, — The  slate  deposits  of  Washington  County,  N.  Y.,  are 
a  continuation  of  the  belt  in  Rutland  County,  Vt.  The  red  slates 
of  New  York,  which  have  contributed  so  much  to  the  value  of  the 
New  York  slate  output,  are  the  onljr  red  slates  now  on  the  market, 
the  red-slate  deposits  of  Arkansas  being  not  yet  developed.  Besides 
the  red-slate  deposits  there  are  also  the  purple  and  green  slates 
which  mark  the  Vermont  deposit.  The  average  value  or  New  York 
slate  is  particularly  high  on  accoimt  of  these  red  slates,  whose  price 
for  ordinary  slate  is  $11  per  square;  the  price  is  often  much  higher 
on  account  of  extra  thickness  and  extra  cutting  of  sizes  made  to 
order,  which  are  sold  up  to  $30  and  sometimes  up  to  $200  per  square. 
The  average  price  in  1908  was  $8.10  against  $6.85  in  1907,  an 
increase  of  $1.25.  The  output  in  New  York  in  1908  increased  both 
in  Quantity  and  value  of  output,  and  is  confined  almost  entirely  to 
roofing  slate.  The  demand  was  reported  very  good,  and  several 
new  operations  were  reported. 

Pennsylvania. — The  output  of  slate  from  this  State  was  valued 
at  $3,902,958  in  1908  and  at  $3,855,640  in  1907,  showing  the  small 
increase  of  $47,318  for  1908.  Notwithstanding  this  small  increase 
the  total  output  in  1908  amounted  to  61.79  per  cent  of  the  total 
value  of  the  slate  produced  in  the  United  States.  The  roofing  slate 
of  this  State  represented  59.21  per  cent  of  the  value  of  the  roofing 
slate  produced  in  the  United  States,  and  the  other  slate  represented 
73.59  per  cent  of  the  value  of  all  the  other  slate  produced  in  the 
country. 

The  roofing-slate  production  increased  from  793,466  squares, 
valued  at  $2,987,740  in  1907,  to  825,078  squares,  valued  at  $3,070,906 
in  1908,  a  gain  of  31,612  squares  and  of  $83,166.  The  average 
price  per  square  was  $3.72  in  1908  and  $3.77  in  1907,  a  decrease  of 
5  cents  per  square.  Almost  all  of  the  producers  reported  the  demand 
for  roonn^  slate  about  the  same  as  in  1907,  with  the  general  prices 
lower,  although  there  was  a  larger  demand  with  higher  prices  for 
small-sized  slate. 

The  roofing  slate  in  Pennsylvania  comes  from  York,  Lehigh,  and 
Northampton  counties.  In  1908  Pennsylvania  produced  61.89  per 
cent  of  the  quantity  of  the  roofing  slate  produced  in  the  United 
States,  and  Northampton  County  produced  74.05  per  cent  of  the 
Pennsylvania  output  and  45.83  per  cent  of  the  total  quantity  for 
the  United  States.  Lehigh  County  represented  24.08  per  cent  of 
the  Pennsylvania  output  and  14.90  per  cent  of  the  total  quantity  for 
the  United  States.  Northampton  and  Lehigh  slate  is  also  used  for 
mill  stock  and  is  the  only  school  and  blackboard  slate  in  the  United 
States.  York  County  produces  the  so-called  Peach  Bottom  slate. 
This  slate  belt  is  the  same  as  that  of  Harford  Cotmty,  Md,,  and  in 
1908  the  value  of  the  output  from  York  County  was  out  little  less 
than  from  the  Maryland  Peach  Bottom  region. 

Besides  roofing  slate,  Pennsylvania  has  a  larger  output  of  mill 
stock  than  any  other  State,  and  as  before  statea  is  the  only  State 
whose  slate  is  fitted  by  its  special  properties  for  use  as  blackboards 
and  school  slates.  The  slate  used  tor  these  purposes  has  been 
reported  separately  in  1907  and  1908. 

The  total  value  of  mill  stock,  exclusive  of  school  slates  and  black- 
boards, was  $498,188;  the  value  reported  for  1907  was  $620,753 — 
a  decrease  of  $122,565  for  1908.  The  quantity  also  decreased  from 
4,597,884  square  feet  in  l«^7  fr.  3,565,083  square  feet  in  1908 — a 
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decrease  of  1,032,801  square  feet.  This  is  in  iiccordance  with  reports 
of  the  producers,  who  state  that  there  was  much  less  demand  for 
this  material  in  1908  than  in  1907.  They  also  state  that  the  demand 
for  blackboards  increased,  as  is  shown  by  the  output  of  2,388,886 
square  feet  of  blackboard  material,  valued  at  8291,500  in  1908, 
compared  with  1,531,330  square  feet,  valued  at  $198,995  in  1907,  an 
increase  in  1908  of  857,556  square  feet  and  of  $92,505. 

The  school-slate  production  decreased  from  5,711,105  slates, 
valued  at  $48,152  in  1907,  to  5,036,147  slates,  valued  at  $42,364  in 
1908,  a  decrease  of  674,958  slates  and  of  $5,788  in  value. 

The  following  table  shows  in  detail  the  production  of  slate  in 
Pennsylvania,  by  counties  and  uses,  in  1907  and  1908: 

Production  ofslaU  in  Pennsylvania  in  1907  and  1908,  by  counties  and  ujks. 


County. 


1907. 

York 

Lehlcli.... 
Northamp- 
ton  


Roofing  slate. 


5 


s* 


Mm  stock. 


Mana&ctured. 


-a 


14,769 
222,752 


$82,286 
841,389 


555,94542,064,065 


I 


8q.fi, 

*287,' 920,137, 337 
3,169,7341520,377 


793, 46612, 987, 740i3, 447, 6541557, 714 


1906. 

York 15,450      82,500 

Lehi£h....,198,653     750,653 
Nortnamp- 
ton ;610, 975j2, 237, 753  2, 484, 234  409, 998 


825,078 


109,196 


25,886 


3,070,906  2,593,430435,884 


Rough. 


1^ 


Sq,ft. 


I 

> 


279,092 
871,138 


1,150,230 


375,153 
596,500 


127,388 
35,651 


Blackboards. 


6^ 


8q.ft. 


731,218 
800,112 


-a 


63,0391,531,330 


188,707 
110,288 


198,905 


971,653 


33,7961,499,992167,282 
28,506'    888,894124,218 


62,304,2,388,886 


291,500 


School  slates. 


Number. 


1,579,737 
4,131,368 


5,711,105 


2,627,220 
2,406,927 


5,036,147 


I 

> 


$12,792 
35,360 


48,152 


21,457 
20,907 


42,364 


Total 
▼ahie. 


$82,286 
1,007,613 

2,765,741 


3,855,640 


82,500 
999,074 

2,821,384 


3,902,958 


The  quantity  and  value  of  blackboard  and  school  slates  ^iven  in 
this  table  does  not  necessarily  represent  the  entire  quantity  and 
value  of  these  articles  mafle  in  1908,  but  the  quantity  and  value  of 
the  material  sold  as  such  by  the  quarrymen.  It  is  possible  that 
some  of  the  rough  mill  stock  sold  to  the  slate  mills  by  the  quarrymen 
was  used  for  these  purposes.  This  office  collects  slate  statistics  from 
quarrymen  and  not  from  manufacturers.  Were  figures  from  dealers 
and  slate-mill  operators  included,  it  would  be  almost  impossible  to 
avoid  duplication.  On  the  other  hand,  it  is  impossible  to  obtain  the 
value  of  the  rough  slate  stock  from  the  quarryman  who  mills  his 
own  slate,  as  the  only  value  the  material  has  to  him  is  its  value  at 
the  completion  of  his  work. 

Ten7ie88ee, — Slate  deposits  more  or  less  developed  for  commercial 
enterprise  are  found  at  Chilhowie,  Blount  County,  TeUico  Plains, 
Monroe  County,  and  Johnson  City,  Washington  County. 

Utah. — A  company  has  recently  been  formed  to  work  the  slate 
deposit  near  Provo  City,  Utah  County,  and  it  is  possible  that  this 
slate  may  be  put  upon  the  market  witnin  a  short  time. 

Vermard. — ^Vermont  comes  next  to  Pennsylvania  in  rank  of  slate 
production,  and  in  1908  produced  27.08  per  cent  of  the  value  of  the 
output  of  the  United  States  as  compared  with  61.79  per  cent  pro- 
duced by  Pennsylvania.    The  principal  slate  belt  of  Vermont  is  in 
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Rutland  County  and  adjoins  the  slate  region  of  Washington  County, 
N.  Y.  Slate  is,  however,  also  quarried  near  Northfield,  Washington 
County,  but  not  largely. 

In  May,  1907,  a  strike  started  among  the  quarrymen  in  Rutland 
County  and  lasted  until  May,  1908,  and  the  production  for  both 
1907  and  1908  was  somewhat  curtailed  on  this  account.  In  1907 
the  total  value  of  the  output  was  $1,477,259;  in  1908  it  was 
$1,710,491,  a  gain  of  $233,232. .  The  increase  was  chiefly  in  the 
roofing-slate  output  which  was  reported  as  385,314  squares,  valued 
at  $1,301,576  in  1907,  and  as  402,258  squares,  valued  at  $1,513,580 
in  1908,  an  increase  of  16,944  squares  and  of  $212,004.  The  average 
price  pel  square  in  1907  was  $3.38;  in  1908  it  was  $3.76.  The 
mcrease  in  price  per  square  was  due  to  the  making  of  a  large  number 
of  squares  of  slate  of  extra  thickness  and  with  much  additional 
cutting. 

The  output  of  mill  stock  increased  in  value  in  1908  but  decreased 
in  quantity  of  output.  In  1907  there  were  reported  963,911  square 
feet,  valued  at  $175,683,  and  in  1908,  941,930  square  feet,  valued  at 
$196,911,  a  decrease  in  quantity  of  21,981  square  feet  and  an  increase 
in  value  of  $21,228. 

The  operators  in  Vermont  report  more  varied  trade  conditions 
than  in  any  other  State.  Those  affected  by  the  strike  report  business 
as  very  badly  crippled,  both  by  the  strike  and  by  financial  conditions; 
other  quarrymen  report  good  demand  and  increased  production 
despite  financial  difficulties. 

Virginia, — There  was  a  small  increase  in.  the  slate  output  of 
Virginia,  which  is  all  used  for  roofing  slate,  from  39,172  squares, 
valued  at  $173,670,  in  1907,  to  41,678  squares,  valued  at  $194,356,  in 
1908,  an  increase  of  2,506  squares  and  or  $20,686  in  value.  The  price 
per  square  was  $4.66  in  1908  and  $4.43  in  1907,  an  increase  of  $0.23 
m  1908.  All  the  producers  report  better  demand,  better  labor  condi* 
tions,  and  increased  price  per  square,  especially  tor  the  smaller  sizes 
of  slate.  The  output  is  from  Esmont,  Albemarle  Coimty;  Snowden, 
Amherst  County';  and  Arvonia,  Buckingham  County. 

West  Virginia, — The  deposits  of  black  slate  near  Martinsbuig, 
Berkeley  Coixnty,  have  never  been  worked. 

GENERAL.  NOTE  ON  SIiATE. 

By  T.  Nelson  Dalb. 

A  general  interest  has  been  shown  during  1908  in  the  slate  industi^ 
and  the  different  characteristics  of  slate  in  the  United  States.  This 
interest  has  made  it  advisable  to  publish  with  the  statistics  of  pro- 
duction two  short  extracts  from  Bulletin  No.  275,  of  the  Umted 
States  Geological  Survey,  on  the  slate  deposits  and  slate  industry  of 
the  United  States,  showing  the  classification  and  the  comparative 
characteristics  of  slate,  and  also  a  few  general  notes  on  the  uses  of  the 
various  kinds  of  slates. 

CLASSIFICATION.o 

The  term  slate,  in  ordinary  usage,  denotes  a  rock  which  hag  more  cr  lees  perfect 
cleavage,  adapting  it  to  various  commercial  uses,  and  in  which  the  constituent  parti- 
cles, witn  very  few  exceptions,  can  not  be  distinguished  except  in  thin  section  under 

a  Dale,  T.  Nelson,  and  others:  Slate  deposits  and  slate  Industry  of  the  United  Statoi:  BuD^  U.  8. 
O«ol.  Bury^  No.  276,  1906,  pp.  5-6. 
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a  microscope.  In  contradistinctioii,  a  schist  is  a  rock  of  sometimes  identical  chemical 
and  mineralogical  composition,  but  is  either  made  up  of  coarser  particles  or  possesses 
a  wavy  structure,  or  else  is  marked  •by  both  of  these  features.  Both  slates  and  schists 
mav  have  originated  in  deposits  of  identical  cluuracter,  but  they  have  undeigone 
different  processes. 

Slates  as  above  defined  vary  greatly  in  color — ^from  black  through  various  shades  of 
gia^r  to  greens,  reds,  and  purples  of  different  hues.  They  vary  also  in  luster — ^from 
having  none  to  being  almost  as  bright  as  mica  itself.  The;^  vary  greatly,  not  onlv  in 
grade  of  fissilitv,  but  in  surface  texture,  as  seen  by  the  unaided  eye  or  determined  by 
touch,  and  still  more  in  microscopic  texture,  as  seen  in  thin  section.  They  differ  also 
in  minendo^cal  and  chemical  composition  and  in  phvsical  p/operties. 

Slates  divide  themselves  naturally  into:  (1)  Those  derivea  from  aqueous  sediments, 
and  (2)  those  of  igneous  origin.  The  latter,  however,  are  very  exceptional.  For 
commercial  purposes  the  basis  of  classification  of  the  aqueous  sedimentarv  slates  must 
be:  First,  structural,  for  the  cost  of  their  production  and  the  degree  of  their  strength 
depend  primarily  upon  that;  secondly,  it  must  be  mineralogical,  for  their  durability 
depends  upon  their  content  of  certain  mineral  constituents. 

Those  slates  in  which  the  particles  have  been  merely  compressed  by  weight  or 
pressure  and  cemented  by  carbonates  of  lime  and  magnesia,  by  kaolin  or  dinerent 
combinations  of  iron,  and  whose  grade  of  fissility.  strength,  and  elasticity  are  therefore 
low.  must  be  distinguished  from  those  in  whicn^  under  metamorphic  processes,  the 
kaolin  and  feldspar  nave  passed  into  mica,  formmg  a  more  or  less  dense  and  regular 
crystaJline  fabric  of  overlapping  scales  and  fibers  inclosing  anjr  remaining  sedimentary 
particles.  Such  slates  necessiuily  possess  a  high  grade  of  fissility  and  considerable 
strength  and  elasticity.  The  first  group  includes  clay  slates,  the  second  mica  slates 
or  phylUte  slates.  Tnose  in  which  the  micaceous  matrix  is  but  partially  formed,  and 
which  represent  a  transition  from  clay  slate  to  mica  slate,  are  more  conveniently  put 
into  the  clay-elate  eroup.  Thiis,  the  dark-purple  (''red  )  roofing  slate  of  Penrhjm, 
in  Wales,  is  a  clay  slate,  and  so  also  is  the  black  slate  of  Martinsburg,  W.  Va. ;  but  the 
French  Ardennes  slate,  the  Welsh  Festiniog,  and  the  Peach  Bottom  of  Pennsylvania 
and  Maryland,  are  all  mica  slate. 

But  mica  slate  includes  slates  of  very  different  composition  and  structure,  and  there- 
fore of  properties  and  value.  The  first  distinction  to  be  made  is  based  upon  the 
amount  of  lerrous  carbonate — ^whether  or  not  it  is  sufficient  to  produce  discoloration  on 
continued  exnosure  to  the  weather — ^for  this  is  an  important  factor  in  the  value  of  slates 
used  for  roonng.  This  distinction  ^ves  a  group  of  fading  and  one  of  unfading  slates, 
each  of  which  can  be  further  subdivided  as  to  color.  But  each  of  these  colors  of  fading 
and  un&ding  mica  slate  embraces  a  wide  range  of  texture.  Some,  like  the  Arkansas 
black  and  light-greenish  slates,  have  a  matrix  of  extremely  fine  sericite  fibers,  while 
the  black  slates  of  Arvonia,  Va.,  and  the  Peach  Bottom  slates  have  a  texture  approach- 
ing that  of  a  schist.  Such  differences  in  texture  can  not  but  result  in  difference  of 
physical  properties.  The  grades  of  texture  are  sufficiently  designated  bv  the  words 
vei^  fine,  fiine,  medium,  and  coarse.  There  are  also  distinctions  in  the  grace  of  fiissility 
which  do  not  always  correspond  to  the  grade  of  texture.  These  are  conveniently  num- 
bered from  1  to  4,  banning  with  those  of  the  best  fissility.  Finally  there  are  differ- 
ences in  luster  and  amount  of  magnetite— differences  which  are  purely  specific.  The 
general  distinctions  are  formulated  in  the  following  table: 

CLASSIFICATION   OF  SLATE. 

(I)  Aqueotu  sedimentary, 

(A)  Clay  slates:  Matrix  without  any  or  with  but  very  faint  aggr^;ate  polari- 

zation. 

(B)  Mica  slates:  Matrix  with  marked  aggregate  polarization. 

(1)  Fading:  With  sufficient  FeCOa  ^  discolor  considerably  on  pro- 
longed exposure. 

!  Carbonaceous  or  graphitic. 
Chloritic  (greenish). 
[c)  Hematitic  and  chloritic  (purplish). 

(2)  Unfading:  Without  sufficient  FeCO,  to  produce  any  but  very 
slight  discoloration  on  prolonged  exposure. 

(a)  Graphitic. 

(bS  Hematitic  (reddish). 

fcj  Chloritic  (greenish). 

(a)  Hematitic  and  chloritic  (purplish). 

(II)  Igneous. 

(A)  Ash  slates. 

(B)  Dike  slates. 

13250— M  B 1908,  FT  2 34 


530  MINERAL  BESOUBCES. 

The  scientific  basis  for  these  subdivisions  will  be  seen  in  the  table  showing  the  mi- 
croscopic and  chemical  analyses  of  the  slates  there  named,  and  the  application  of  this 
scheme  to  13  Idnds  of  American  slates  is  also  shown  later. 

COMPARATIVB  CHARACTERISTICS .<> 

The  following  table  shows  the  principal  inineralog:ical,  chemical,  and  physical  char- 
acteristics of  38  kinds  of  slate  described  by  the  wnter  in  Bulletin  275  as  tar  as  theee 
manifestly  bear  upon  their  economic  value.  These  slates  are  from  Arkansas,  Califor- 
nia^  Maine,  Marymnd,  New  York,  Pennsylvania,  Vermont,  Virginia,  and  West  Vir- 
gima.  For  full  particulars  and  for  scientific  details  the  descriptions  in  Bulletin  275 
should  be  consulted.  The  columns  headed  ''8trei^g:th  **  and  '' toughness  "  refer  to  the 
tests  by  Merriman,  whose  methods  of  experimentation  are  described  on  page  47  of  Bul- 
letin 275.  Microscopic  texture  refers  primarily  to  the  matrix  or  body  of  the  alate. 
By  ''crystalline"  is  meant  that  the  matrix  consists  of  interlacing  and  overlapping 
scales  and  fibers  of  muscovite,  and  is,  therefore,  a  mica-slate  or  technically  a  phyuite- 
slate,  tdthough  it  may  inclose  unaltered  particles  of  sedimentary  origin.  Sucn  a  slate 
should  have,  other  things  being  equal,  greater  elasticity  (toughness)  and  strength  than 
one  in  which  there  is  no  such  texture,  or  in  which  it  is  only  incipient.  The  fineness 
or  coarseness  of  this  crystalline  texture  probably  has  a  bearing  upon  the  strength  and 
toughness  of  the  slate,  but  physical  data  are  not  sufficient  to  show  this.  The  coarse- 
textured  Peach  Bottom  slates,  which  really  approach  a  mica  schist,  are  the  strongest 
of  the  12  kinds  of  American  slates  tested,  but  they  are  less  flexible  than  all  the 
other  kinds  tested .  In  the  grade  of  fissili ty  1  simifies  a  perfect  slaty  cleavage,  4  a  very  : .  < 
imperfect  one.  The  column  of  chief  mineral  constituents  incluaes  only  the  4  or  5 
pnncipal  ones  seen  imder  the  microscope,  or  whose  presence  has  been  otherwise  deter-  r 
mined^  and  these  are  ^ven  in  the  descending  order  of  their  probable  abundance.  ■  < 

To  these  comparative  data  should  be  adaed  the  results  of  a  few  tests  not  easily 
tabulated.  . 

Merriman's  later  corrosion  tests  show  the  following  percentages  of  loss  in  weight  after  I 
immersion  in  acid  solution  for  360  hours:  Pennsjavania  slates,  1.68  to  2.76;  Peach     '^i 
Bottom,  1.11  to  1.29;  red  of  New  York  and  Vermont,  0. 25.    Durmg  this  test  the  Penn- 
sylvania slates  become  a  grayish  white,  some  of  the  Peach  Bottom  slates  change  but 
slightly,  others  are  almost  unaffected ;  the  red  slates  likewise  remain  almost  unaffected .  ^ 

£.  H.  S.  Bailey's  tests  of  porosity  give  these  indices  of  porosity:  ''Hard  Vein**     ^. 
Pennsylvania  Chapman,  0.11-0.14;  Daniels  quarry,  0.14;  Bel&st  quarry,  0.25;  red 
of  New  York  and  Vermont .  0 . 21 .  c  i*  r 

J .  F.  Williams's  tests  of  tne  compression  of  columns  of  slate  10  inches  long  by  an  Inch     ;  [^ 
in  section  with  the  cleavage  vertical ,  show  that  the  purplish  of  the  unfading  sreen  series  .  ^ 
of  Vermont  stands  20,000  pounds;  the  un&Miing  green,  16,020  pounds,  ana  the  red  of  •  ^c 
New  York  and  Vermont,  17,730  plounds.**  '  ■''^^^ 

The  following  results  of  various  tests  of  Maine  ^Monson)  slate  made  at  the  United 
States  Arsenal  at  Watertown,  Mass.,  were  republished  from  the  War  Department 
reports  in  the  Twentieth  Annual  Report  .of  the  United  States  Geological  Survev. 
Part  VI  (continued),  1899,  page  395: 


< 


r^l 


Maximum  fiber  stress  per  square  inch 7, 671 

Shearing  test  per  square  inch 2, 192-  ^'•'  ^ 

Ultimate  compressive  strength  per  square  inch 19,510) 

■ 

Coefficient  of  expansion,  0.000005 .  n«^ 


The  relative  commercial  value  of  several  slates  is  an  index  of  their  physical  charac<»| 
teristics.    Mathews,  in  1898,  gave  these  prices  for  slates  14  by  7  inches,  three^ix*''^  i 
teenths  thick,  per  square:  Peach  Bottom,  $4.85;  Northampton  County,  Pa.,|3.50;*  ,.. 
Lehigh  County,  Pa.,  $3.40-13.95;  Maine  (No.  1),  |6.40;  Arvonia,  Va.,  $3.60;  unfad*! 
ing  ereen,  Vermont^  $4.50;  red.  New  York,  $11. «  -n*^. 

The  following  prices  per  square  for  slates,  No.  1  quality,  16  by  8  inches,  f.  o.  h.^! '^>'  li 
were  obtained  by  Doctor  Day  from  producers  for  January,  1905:  Peach  Bottom,  $6.35{['  r)^ 
MonsoUj^Me.,  $7.20;_red.  New  YorV^  $11;  Bangor,  Pa. j^ $5.75;  Albion,  Pa.,  $5;  Pea  -/j. 


Aivyl,  !Pa.,  $4.75;  Chapman,  Pa.,  ^ard  vein,  $5.25:  ^latington.  Pa.,  $4.50  to  $5a* 
unlading  green,  Vermont,  $4.50  to  $5.25;  sea  green,  Vermont  $3.50;  Viigiiua,  $5  u3 
$5.50.  I 


do 


a  Op.  cit,  pp.  124-125. 

b  Trans.  Am.  Soc.  Civ.  Eng.,  vol.  32,  p.  638.  i    ,"  !"^ 

eOp.clt.,p.642.  1    ^'^ 

d  Op.  dt,  p.  132  (8M  Bibliography,  p.  146  of  Bulletin  276).  t    ~ 

•luiylana  Geol.  Bonrey,  toI.  2,  p.340«  |  fu  . 
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.52 


.11-5.11 

1.43 
4.38 


4.09 


4.23 


2.83-3.40 


.15&>.48 


.63-2.20 

.50-.  71 
.42-.56 


1.27 


1.11     and 
over. 


0,880 


0,130 

0,220 

8,050 
0,810 


Tough- 
ness.« 


7,150 


0,460 


11,260 


7,250 
"6,'4i6" 


Remarks. 


0.200 


0,040 
0,850 


.205 


Strength,  toughness,  and  behayior  in  freeslng  and  thawing 
should  be  tested. 

Do. 

Specimen  shows  two  extra  foliations,  which  will  prove  di- 
rections of  weakness. 

Strength,  toughness,  and  behavior  in  freezing  and  thawing 
should  be  tested. 


Some  Umonite  staining  from  pyrite. 

Between  a  metamorpbjc  grit  and  a  slate. 

Test  given  on  p.  47,  Bull.  275. 

See  p.  66,  Bull.  275,  on  amount  of  magnetite.    See  tests  on 

p.  66,  Bull.  275. 
Very  sonorous. 
Very  sonorous.    See  tests  on  p.  63,  Bull.  275. 

Very  sonorous. 

Very  sonorous.    See  tests  on  p.  123,  Bull.  275. 

Sonorousness  very  moderate;  can  be  sawn  with  handsaw. 


.232  ,  Becomes  brighter  on  exposure.  Little  or  no  ferrous  carbon- 
ate. Impact  test  shows  126.60  foot-pounds  of  worx  per 
pound  of  slate.    See  tests  on  pp.  40, 124,  Bull.  275. 

.  100  I  Sud  to  be  unfading.    See  tests  on  p.  123,  Bull.  275. 

.  312  >  Discolors  on  continued  exposure.    Impact  tests  of  various 
I     Northampton  and  Lehigh  County  slates  show  from  3.50  to 
6.44  foot-poimds  of  work  per  pound  of  slate.    See  tests  on 
p.  124,  Bull.  275. 
Do. 


.270 


,212 


.03 


.207 


225 


,227 
225 


Do.    (See  p.  70,  Bull.  276.) 
Do^ 

Discolors  on  continued  exposure. 

In  ribboned  slate  from  this  quarry  the  percentage  of  quarts 
would  be  hlghw  than  In  the  rest.  Impact  tests  oi  vari- 
ous Northampton  and  Lehigh  County  slates  show  from 
3.50  to  5.44  foot-pounds  of  work  per  pound  of  slate.  See 
tests  on  p.  124,  Bull.  276. 

Discolors  on  continued  exixKure.  Impact  tests  of  various 
Northampton  and  Lehigh  County  slates  show  from  3.50 
to  5.44  foot-pounds  of  work  per  pound  of  slate.  See  tests 
on  pp.  47, 124,  Bull.  275. 

Discolors  less  readily  than  any  of  the  above  Pennsylvania 
slates.  Impact  tests  of  various  Northampton  and  Lehigh 
County  slaties  show  from  3.50  to  5.44  foot-pounds  of  work 
per  pound  of  slate.    See  tests  on  p.  124,  Bull.  275. 

Very  sonorous.    Impact  tests  show  from  8.40  to  24.17  foot- 

E)unds  of  work  per  pound  of  slate.    See  tests  <m  p.  124, 
uU.275. 
Very  sonorous. 

Becomes  brownish  gray  on  continued  exposure.    See  tests 

on  p.  123,  Bull.  275. 
Discoloration  less  pronounced  than  that  of  "sea  green." 
Preserves  nearly  all  its  color  on  continued  exposure.     See 

tests  on  p.  124,  Bull.  275. 
Do. 
Sonorous.    Probably  "fading." 
Very  sonorous.    See  tests  on  p.  123,  Bull.  275. 

Do. 


Very  sonorous. 

Analysis  by  W.  C.  Tilden.    In  some  specimens  muaeovito 
equals  the  carbonate  in  amount. 


in  inches,  on  tapiMrts  22  Inches  apart;  tests  by  Merriman. 
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In  accordance  with  the  scheme  of  claasification  of  slates  given  previously,  most  of 
the  slates  whose  characteristics  are  given  on  the  preceding  table  are  here  arranged 
systematically: 

(A)  Clay  slates  (fading),  Martinsburg,  W.  Va. 

f6)  Ghloritic  (greenish).    "Sea  green,"  Vermont. 
[c)  Hematitic  and  chloritic  (purplish).    Purplish  of 
Pawlet  and  Poultney,  Vt. 

[Peach  Bottom,    Pa.,  and 


(fading). 


(B)  Mica  slaUs, 


(a)  Graphitic  or  carbona- 
ceous (blackish). 


(unfading).  * 


(6)  Hematitic  (reddish). 


Md. 
Arvonia,  Va. 
Northfield,  Vt. 
Brownville,  Monson,  Me. 
North  Blanchard,  Me. 
West  Monson,  Me. 
Granville,    Hampton, 

N.   Y.;    Polk    County, 

Ark. 


S  Ghloritic  (greenish).    '* Unfadine  green, "  Vermont. 
Hematitic     and    chlo-fPurplisn   of   Fair  Haven, 
ritic  (purplish).  \    Vt.,  Thurston,  Md. 

As  will  be  seen  by  consulting  the  foregoing  tables,  the  slafes  in  the 
United  States  include  a  very  wide  range  of  varieties  dependent  upon 
color,  texture,  fissility,  composition,  etc.  While  nearly  all  of  them 
possess  one  or  two  excellent  features,  few  possess  many  such  features, 
and  none  possess  them  all.  Several  are  so  conspicuous  for  their  well- 
nigh  {>erfect  adaptation  to  certain  uses  that  tne  demand  for  these 
slates  is  likely  to  increase  with  the  growth  of  the  countrv.  Such  are: 
The  blackboard  slates  of  the  '*sort  vein"  reeion  in  Pennsylvania, 
which  owe  their  fitness  not  only  to  their  dark  shade,  but  also  to  their 
fine  cleavage  and  the  thickness  of  the  beds,  which  makes  it  possible 
to  split  off  large  slabs  of  half  inch  thickness;  the  red  roofing  slates  of 
New  York  and  Arkansas,  which  owe  their  bright  durable  color  to 
hematite;  the  "unfading  green"  slate  of  Vermont,  which  owes  the 
durability  of  its  color  to  its  very  small  content  of  the  triple  carbonate 
of  lime,  iron,  and  magnesia;  the  very  dark  ^ray  unfading  roofing 
slates  of  the  Peach  Bottom  district  in  Alarylana  and  Pennsylvania,  ot 
Arvonia  in  Virginia,  and  of  Brownville  and  Monson  in  Maine,  which 
owe  the  durability  of  their  shade  to  sparseness  of  carbonate  and  in 
cases  to  the  presence  of  graphite,  and  tneir  general  qualities  to  a  very 
high  degree  of  metamorphism;  tne  very  dark  gray  mill-stock  slates  of 
Northfield  in  Vermont  and  of  Monson  m  Maine,  and  the  greenish  and 
purplish  mill-stock  slates  of  Vermont;  and  lastly  the  sea  green" 
roonng  slates  of  Vermont,  and  the  very  dark  gray  roofing  slates  of 
Northampton  and  Lehigh  counties  in  Pennsylvania,  which,  owing  to 
their  abundant  carbonate,  fade  more  or  less,  sooner  or  later,  but  are 
less  expensive.  These  Pennsylvania  and  Vermont  slates  will  always 
be  in  oemand  on  accoimt  of  their  cheapness,  which  is  largely  due  to 
their  great  fissiUty. 

The  selection  of  a  slate  should  manifestly  be  governed  mainljr  by 
its  adaptation  for  the  purpose  in  view,  as  well  as  by  considerations 
of  cost  and  transportation.  An  increasing  Quantity  of  mill-stock 
slate  is  being  usea  for  electric  switchboards,  out  for  this  use  those 
varieties  with  a  minimum  amount  of  magnetite  are  neccvssarily  chosen. 
It  were  well  if  the  better  qualities  of  slate  wore  more  widely  used  for 
inexpensive  memorial  tablets  and  gravestones,  instead  of  marble, 
which  in  our  climate  is  far  less  adapted  to  withstand  the  acids  of  the 
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atmosphere.  A  comparison  of  half-century  or  century  old  exposed 
inscriptions  on  slate  and  marble  will  suffice  to  justify  this  suggestion. 
Some  chemical  process  for  the  utilization  of  tne  laige  percentage  of 
waste  in  slate  quarrying  is  still  being  sought  for,  and  more  rational 
methods  of  prospectmg  for  slate  are  coming  into  use. 

The  relation  of  the  varied  usefulness  of  slate  to  the  character  of  its 
geologic  history  is  auite  as  remarkable  as  that  of  coal  or  any  other  of 
the  ^reat  nonmetaUic  products.  Notwithstanding  the  intricacy  of 
the  chemical  and  mineral  composition  of  slate,  the  controlling  elements 
in  the  history  of  nearly  all  or  it  reduce  themselves  to  the  erosive  and 
sedimentary  action  of  rivers  and  seas,  and  the  metamorphism, 
crystallization,  and  rearrangement  of  the  resulting  sediments  under 
lateral  crustal  compression. 

NOTE  ON  A  "BLACK"  ROOFING  SLATE  FROM  NEyAJ>A. 

By  T.  Nelson  Daue. 

A  dark  blue  gray,  commercially  '* black"  roofing  slate  has  been 
recently  reported  to  the  United  States  Geological  Survey  from  the 
Blue  Mountains  in  Humboldt  County,  Nev.,  about  21  miles  north- 
west of  Winnemucca,  and  specimens  of  it  said  to  have  been  collected 
from  more  or  less  weathered  outcrops  have  been  examined  by  the 
writer  with  the  f  oUowing  result : 

The  slate  is  of  dark  bluish-gray  color.  To  the  imaided  eye  it  has 
an  extremely  fine  texture  and  very  smooth,  slightly  lustrous  cleavage 
surface.  It  contains  some  carbonaceous  or  graphitic  matter  and,  as 
shown  by  magnet,  a  little  magnetite.     The  sawn  ed^es  show  neither 

Eyrite  nor  ma^etite.  It  does  not  effervesce  with  cold,  dilute 
ydrochloric  acid.  It  is  sonorous,  and  has  a  very  high  erade  of 
fissility.  The  cleavage  face  shows  traces  of  ''grain,"  but  the  slate 
breaks  usually  at  angles  of  50*^  to  70*^  and  30*^  to  the  apparent  grain. 
Under  the  microscope  this  slate  shows  a  matrix  of  muscovite 
(sericite)  with  well-defined  aggregate  polarization,  and  is  thus  a  mica 
slate.  The  cleavage  is  fine,  although  showing  some  minor  irregulari- 
ties in  the  size  of  particles.  The  auartz  particles  measure  up  to  0.06 
millimeter  in  diameter;  one  piagioclase  feldspar  measured  0.04 
millimeter.  No  pyrite  was  detected.  The  dark  particles  are  non- 
metallic  and  prooably  carbonaceous.  Rather  abundant  scales  of 
chlorite  and  of  interleaved  chlorite  and  muscovite  measure  up  to  0.14 
millimeter  in  length  and  to  0.05  millimeter  in  width.  Kutile  is 
very  abundant  both  in  single  needles  and  more  in  net-shaped  groups 
of  twinned  needles  (sagemte)  measuring  to  0.02  millimeter  across. 
There  is  a  little  limonite  proceeding  possibly  from  the  ma^etite  and 
due  to  incipient  weathering.     No  carbonate  could  be  foimd. 

The  fissility  of  this  slate  is  as  great  as  that  of  the  Northampton  and 
Lehigh,  Pa.,  slates,  but  its  freedom  from  carbonate  indicates  that  its 
color  is  more  duraole.  This  Nevada  slate  is  of  aqueous  sedimentary 
origin,  but  has  imdergone  metamorphism.  Its  characteristics, 
denoted  like  those  in  the  table  on  a  preceding  page^  are  thus  as  foUows: 
Color:  Dark  bluish  gray.  Cleavage  surface:  Very  fine.  Luster: 
Slight.  Ma^gnetite:  A  little.  Microscomc  texture:  Crystalline  fine. 
Grade  of  fissility:  1.  Chief  minerals:  Muscovite,  quartz,  chlorite, 
carbon,  rutile.  Carhonaie:  None  detected.  Remarks:  A  large  block 
should  be  tested  by  an  experienced  slate  workman  for  grain  and  fake 
cleavage. 


STONE. 


By  A.  T.  Coons. 


INTRODUCTION. 

The  stone  industry  for  1908  was  marked  by  a  decrease  of  $5,393,306 
in  v^ue  of  output  as  compared  with  1907.  Contributing  to  this 
decrease  was  the  noticeably  smaller  demand  for  furnace  flux  and  for 
crushed  stone  for  concrete.  Each  variety  of  stone,  except  granite, 
showed  a  decreased  value  of  output. 

In  1908  the  total  value  of  the  Vermont  stone  output  was  greater 
than  that  for  any  other  State.  In  previous  years  Pennsylvania  has 
held  first  rank. 

In  compiling  for  1908  the  statistics  of  the  various  kinds  of  stone 
produced  m  the  United  States,  the  United  States  Geological  Survey 
nas  had  the  cooperation  of  the  following  state  surveys:  Geoi^a, 
Illinois,  Iowa,  Kentucky,  Maryland,  Missouri,  New  Jersey,  New 
York,  North  Carolina,  and  Virginia. 

The  figures  presented  in  the  following  report,  as  in  previous  years, 
have  to  do  with  the  stone  produced  and  sold  by  the  quarrymen  and 
include  only  such  manufactured  product  as  is  put  on  the  market  bv 
the  quarrymen  themselves.  This  appUes  especially  to  dressed  build- 
ing stone,  dressed  monumental  stone,  crushed  stone,  flagstone,  curb- 
stone, and  paving  blocks.  The  value  given  to  this  manufactured 
product  is  tne  price  received  by  the  prooucer,  free  on  board  at  point 
of  shipment,  and  includes  therefore  the  cost  of  labor  necessary  to 
dress  the  stone.  The  stone  reported  as  sold  rough  includes  stone 
sold  as  rough  stock  to  monumental  works,  and  to  cut-stone  contrac- 
tors for  building  purposes;  stone  sold  as  riprap,  rubble,  and  flux; 
and  includes  the  value  of  only  such  labor  as  is  required  to  get  the 
stone  out  of  the  quarry  in  the  shape  required  by  the  purchaser.  The 
vaJue  given  to  this  stone  is  the  pnce  received  by  the  quarryman  free 
on  board  at  point  of  shipment.  In  case  the  stone  is  sold  to  local 
trade  the  value  is  given  as  the  quarryman  sells  the  material,  generally 
at  the  quarry,  but  in  some  cases  deuvered,  if  this  is  done  by  the  pro- 
ducer. In  some  instances  a  lon^  haul  to  market  or  to  the  railroad 
increases  the  cost  of  the  materifiu,  and  therefore  of  the  selling  price. 
This  is  especially  true  in  some  of  the  Western  States,  where  stone  for 
furnaces  and  sugar  factories  has  to  be  hauled  over  rough  roads  and 
sometimes  for  long  distances. 
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UNIT  OP  MEASUREMENT. 

Owing  to  the  variety  of  uses  to  which  stone  is  put  there  is  no 
regular  unit  of  measurement  employed  by  the  quarrymen,  the  stone 
bemg  sold  by  the  cubic  yard,  the  cubic  foot,  the  ton,  cord,  perch,  rod. 
square  foot,^  square  yard,  square,  etc.  ^  Building  and  monumental 
stone,  especiall^r  the  dressed  product,  is  usually  sold  by  the  cubic 
foot  or  tne  cubic  yard,  although  this  imit^  vanes  with  the  class  of 
stone  and  with  the  locality;  a lai^e  quantity  of  the  rough  stone  is 
sold  by  the  perch,  cord,  and  ton.  Kubble  and  riprap,  including  stone 
for  heavy  masonry,  such  as  breakwater  and  jetty  work,  are  generally 
sold  by  the  cord  and  ton.  Fluxing  stone  and  stone  for  chemical 
purposes — as  for  alkali  works,  sugar  factories,  carbonic  acid  plants, 
paper  mills,  etc. — are  sold  by  the  long  ton.  Flagstone  and  curbstone 
are  sold  by  the  square  yard  and  the  square  foot,  the  thickness  being 
variable  and  depending  on  the  order  received  by  the  quarrymen. 
Paving  blocks  are  sold  mvariably  by  niunber  of  blocks,  and  as  such 
have  been  tabulated  and  published  for  several  years;  these  blocks, 
however,  are  not  of  uniform  size,  the  value  depending  on  the  size  and 
amoimt  of  labor  necessary  to  cut  the  block  into  desired  shape. 
Crushed  stone  is  reported  as  sold  by  the  cubic  yard  or  ton,  the  short 
ton  being  more  generally  used.  Tne  weight  or  a  cubic  yard  varies 
from  2,300  to  3,000  pounds,  the  average  weight  being  2,500  poimds. 
In  certain  localites  tnis  crushed  stone  is  sold  Dy  the  square  of  100 
square  feet  by  1  foot  or  100  cubic  feet  to  a  square.  It  is  aJso  of 
interest  to  note  the  selling  of  crushed  stone  by  the  bushel,  21^  bushels 
representing  a  cubic  yard  of  about  2,700  pounds.  As  most  of  the 
crushed-stone  producers  report  the  quantity  according  to  some  unit, 
it  has  been  possible  to  convert  the  crushed  stone  into  short  tons, 
which  unit  represents  the  larger  number  of  producers  and  is  the  most 
convenient. 

The  cards  showing  the  production  of  building  stone,  monumental 
stone,  rubble,  and  riprap,  do  not  always  report  the  quantity,  and 
Vermont  is  as  yet  the  only  State  for  wnich  the  quantity  as  well  as 
the  value  has  been  published. 

DISTRIBUTION    OF   BUIIjDING    STONE   IN   THE   UNITBD 

STATES. 

The  distribution  of  the  various  kinds  of  rock  over  the  country  is 
very  imequal.  This  statement  also  applies  to  the  demand  for  stone, 
both  for  building  and  for  other  purposes;  and  although  one  section 
of  the  country  may  contain  materid  equally  valuable  for  rock  con- 
struction work  as  another,  it  is  in  the  most  thickly  settled  regions. 
the  re^ons  nearest  to  cheap  transportation  and  to  the  markets  of 
large  cities,  that  the  deposits  of  stone  have  been  worked  to  supply 
other  than  small  local  trade.  Where  deposits  have  become  well 
known,  stone  from  them  has  been  shipped  all  over  the  country,  even 
into  the  markets  and  almost  into  the  <iuarry  centers  of  other  equally 
well-known  stone.  In  some  cases  this  is  on  accoimt  of  the  greater 
fitness  of  outside  stone  for  the  purpose  desired,  but  in  many  cases 
the  outside  stone  is  specified  on  account  of  taste  in  color,  from  a 
desire  for  stone  other  than  that  obtainable  in  the  local  market,  and 
sometimes  by  preference  given  by  builder  or  contractor  on  account 
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of  personal  relations  with  the  quany  section.  The  demand  for  stone, 
other  than  for  local  use,  from  regions  not  well  known  or  regularly 
operated,  is  chiefly  caused  by  special  work  in  these  sections,  due  to 
the  building  of  locks,  dams,  breakwaters,  the  ballasting  of  tracks, 
making  of  roads,  etc.,  where  the  necessity  exists  for  a  time  only  ana 
the  deposit  fails  to  become  a  regular  source  of  material  from  lack  of 
market,  transportation  facilities,  or  necessary  capital  for  develop- 
ment. To  show  the  wide  distribution  of  the  various  kinds  of  building 
stone  and  the  localities  where  the  different  varieties  of  stone  are  now 
being  quarried  or  may  be  quarried  in  the  future,  George  P.  Merrill, 
curator  of  geology  in  the  United  States  National  Museum,  has  com- 

Eiled  the  following  table  giving  the  distribution  of  building  stone  by 
tates:" 

Alabama Marble,  limestone,  granite,  sandstone. 

Arizona Onyx  marble,  limestone,  granite,  trappean  and  volcanic  rocks,  and 

sandstones. 

Arkansas Marble,  Umestone,  syenite,  slate. 

CaUfomia Serpentine  (verdantique  marble),  onyx  marble,  marble,  limestone, 

granite,  volcanic  rocks  and  tuns,  sandstone,  slate. 

Colorado Marble,  limestone,  granite,  trappean  and  volcanic  rocks,  sandstone, 

quartzite,  rhyolite  tuff. 

Connecticut Soapstone,  serpentine  (verdantique  marble),  marble,  granite  and 

gneiss,  diabase,  sandstone. 

Delaware Marble,  eneiss. 

Florida SheU  ana  oolitic  limestone. 

Geoigia Marble,  granite,  gneiss,  sandstone,  slate. 

Idaho Limestone,  marole,  granite,  trappean  and  volcanic  rocks,  sandstone. 

Illinois Limestone  and  dolomite,  sandstone. 

Indiana Limestone  and  dolomite,  sandstone. 

Iowa Gypsum,  limestone,  dolomite,  sandstone. 

Kansas: Limestone,  dolomite,  sandstone. 

Kentucky Limestone,  dolomite,  sandstone,  onyx  marble. 

Louisiana Limestone,  sandstone. 

Maine Soapstone,  serpentine  (verdantique  marble),  granite,  gneiss,  dia- 
base, norite,  gabbro,  quartz,  porphyry,  sandstone,  slate. 

Maryland Soapstone,  serpentine  (verdantique  marble),  marble,  granite,  sand- 
stone, slate. 

Massachusetts Soapstone,   serpentine   (verdantique   marble),    marble,   granite, 

gneiss,  quartz  porphyry,  sandstone. 

Michigan Limestone,  dolomite,  granite,  gneiss,  sandstone,  slate. 

Minnesota Limestone,  dolomite,  granite,  gneiss,  sandstone,  slate. 

MissisBippi Limestone,  sandstone. 

Missouri Umestone,  dolomite,  granite,  diabase,  quartz  porphyry,  sandstone. 

Montana Limestone,  dolomite,  granite,  gneiss,  trappean  and  volcanic  rocks, 

sandstone. 

Nebraska Limestone,  dolomite,  sandstone. 

Nevada Limestone,  dolomite,  granite,  trappean  and  volcanic  rocks,  sand- 
stone. 

New  Hampshire  .  .Soapstone,  Umestone,  granite,  slate. 

New  Jersey Serpentine,  limestone,  dolomite,  marble,  granite,  gneiss,  diabase, 

sandstone,  slate. 

New  Mexico Serpentine  ^ricolite)  limestone,  marble,  trappean  and  volcanic 

rocks,  sanostone,  granite. 

New  York Soapstone,  serpentine  (verdantique  marble),  limestone,  dolomite, 

marble,  granite,  gneiss,  norite,  sandstone,  slate. 

North  Carolina Soapstone,  serpentine,  limestone,  dolomite,  marble,  granite,  gneiss, 

diabase,  nonte,  sandstone. 

North  Dakota Limestone,  dolomite,  sandstone. 

Ohio Limestone,  dolomite,  sandstone. 

Oklahoma Limestone,  dolomite,  sandstone,  granite. 

OrcgcMi Limestone,  dolomite,  granite,  trappean  and  volcanic  rocks,  sand- 
stone. 

aJiorrll],  Qeo.  P.,  Stones  for  Bttllding  and  Deooration,  pp.  16-16. 
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Pennsylvania Soapstone,  serpentine,  limestone,  dolomite,  marble,  granite,  gneiBs, 

diabase,  quartz  porph3nrjr,  sandstone,  conglomerate,  slate. 

Rhode  Island Limestone,  dolomite,  gxunite,  gneiss. 

South  Carolina Limestone,  granite,  gneiss. 

South  Dakota Limestone,  sandstone,  quartzite. 

Tennessee Limestone,  marble,  granite,  diorite,  sandstone. 

Texas Limestone,  marble,  granite,  trappean  and  volcanic  rocks,  sand- 
stone. 

Utah Limestone,  marble,  granite,  trappean  and  volcanic  rocks,  sand- 
stone. 

Vermont Soapstone,  serpentine  (verdantique  marble),  marble,  granite,  gneiss, 

slate. 

Yixginia Soapstone,  limestone,  marble,  granite,  gneiss,  diabase,  sandstone, 

slate. 

Washington Limestone,  marble,  granite,  trappean  and  volcanic  rocks,  sand- 
stone. 

West  Virginia Limestone,  sandstone. 

Wisconsin Dolomite,  granite,  gneiss,  quartz  porphyry,  sandstone. 

Wyoming Limestone,  granite,  trappean  and  volcanic  rocks,  sandstone. 

PRODUCTION. 

For  simplicity  of  treatment  the  kinds  of  stone  covered  by  the 
figures  in  this  report  are  classified  as  granite,  trap  rock,  sandstone, 
bmestone,  limestone,  and  marble. 

Granite  includes  true  granites  and  other  igneous  rocks,  as  gneiss, 
mica  schist,  andesite,  syenite,  trachyte,  quartz  porphyry,  lava,  tufa, 
diabase^  trap  rock,  basalt,  diorite,  gabbro,  ana  a  small  quantity  of 
serpentme.  Rocks  of  these  kinds  are  as  a  rule  quarried  conuner- 
ciatly  in  quantities  too  small  to  permit  their  being  tabulated  sepa- 
rately, but  the  trap-rock  output  for  California,  Massachusetts,  New 
York,  New  Jersey,  and  Pennsylvania  represents  an  important  indus- 
try, and  it  is  therefore  considered  advisable  to  show  the  value  of 
tms  stone  separately.  The  trap  rock  from  California  includes  a  con- 
siderable quantity  of  basalt. 

Sandstone  includes  the  quartzites  of  South  Dakota  and  Minne- 
sota and  the  fine-grained  sandstones  of  New  York  and  Pennsyl- 
vania, known  to  trade  as  bluestone.  As  the  bluestone  is  a  product 
of  a  separate  industry,  its  production  is  also  shown  apart  from  that 
of  the  other  sandstone.  Bluestone  is  also  Quarried  m  New  Jersey 
and  West  Virginia^  but  this  product  is  small  and  is  not  separateid 
from  sandstone.  In  Kentucky  most  of  the  sandstone  quamed  and 
sold  is  known  locally  as  freestone.  The  figures  given  for  sandstone 
do  not  include  the  value  of  the  grindstones,  whetstones,  and  pulp- 
stones  made  from  sandstones  quarried  in  Michigan,  Ohio,  and  West 
Virginia.  Neither  does  the  total  sandstone  value  include  sandstone 
crushed  into  sand  and  used  in  the  manufacture  of  glass  and  as  mold* 
ing  sand. 

Limestone  does  not  include  limestone  burned  into  lime,  bitu- 
minous limestone,  nor  limestone  entering  into  the  manufacture  of 
Portland  cement.  It  includes,  however,  a  small  quantity  of  stone 
sold  locally  as  marble,  and  also  in  the  crushed  stone  a  quantity  of 
material  Imown  as  ^^ chats,"  or  the  tailings  from  the  zinc  mines  of 
Missouri,  and  some  chert  from  Alabama. 

Marble  includes  a  small  quantity  of  serpentine  quarried  and  sold 
as  marble  in  Georgia  and  Pennsylvania,  and  also  a  small  quantity 
of  the  so-called  ''onyx"  marble  or  travertine  obtained  from  caves 
and  other  deposits. 


The  foUoTCing  table  shows  the  value  of  the  different  kinds  of  stone 
produced  in  the  United  States  from  1899  to  1908,  inclusive: 

Valtu  of  the  Afferent  htndi  of  tUme  produced  in  the  Dhit^  Slalet,  1899-1908. 


B,  430,  MB 


4,M7,2S3 

7,1»,071 
7,5ffi,938 


From  this  table  it  will  be  seen  that  the  stone  output  of  the  United 
States  decreased  $5,393,306  in  value  in  1908,  or  from  $71,105,805  in 

1907  to  $65,712,499  in  1908.  This  decrease  is  easily  explained  by 
the  imsettled  fiiiancial  conditions  which  affected  trades,  manufac- 
tures, and  industries  of  all  kinds  during  1907  and  1908,  and  was  not 
confined  to  stone  alone;  in  fact,  the  greatest  part  of  the  decreased 
stone  output  was  caused  by  the  shutting  down  or  decreased  opera- 
tion of  iron  furnaces  using  limestone  for  flux.  Crushed  stone,  which 
for  the  last  ten  years  has  increased  steadily,  showed  a  considerable 
decrease  in  1908,  this  decrease  being  confined  to  the  stone  crushed 
and  Bold  for  concrete.  Stone  used  for  various  other  purposes  also 
decreased,  but  the  decrease  was  not  so  marked  as  in  the  cases  of 
furnace  flux  and  crushed  atone.  In  1908,  as  in  1907,  there  was  a 
noticeable  decrease  in  the  number  of  producers  of  stone,  many  of 
the  email  operators  being  idle  and  reporting  the  use  of  cheaper  con- 
crete instead  of  stone  for  local  work.  Most  of  the  large  operators, 
except  those  having  special  contracts,  had  decreased  outputs.     In 

1908  granite  was  the  only  variety  of  atone  showing  an  increased  out- 
put, trap  rock,  sandstone,  bluestone,  and  marble  decreasing  less  than 
$1,000,000,  while  limestone  fell  off  over  $4,000,000,  a  loss  due 
chiefly  to  decreased  output  of  furnace  flux. 

Oranits. — Granite  represented  28.03  per  cent  of  the  total  stone 
output  in  1908.  The  increase  in  value  was  from  $18,064,708  in  1907 
to  $18,420,080  in  1908,  or  $355,372.  While  granite  for  monumental 
work,  paving  blocks,  curbing,  flagging,  and  rubble  increased  some- 
what in  value,  the  decided  increase  was  in  the  value  of  riprap,  which 
included  stone  for  breakwater  and  jetty  work,  an  especially  large 
increase  being  shown  in  the  State  of  Washington. 

Jhip  rock. — Trap  rock  decreased  in  value  from  $4,594,103  in  1907 
to  $4,282,406  in  1908,  or  $311,697.  This  stone  represented  6.52 
per  cent  of  the  total  stone  output  in  1908.  The  trap-rock  output  is 
chiefly  crushed  stone. 

SandsUme. — Sandstone,  including  bluestone,  represented  1 1 .56 
per  cent  of  the  total  output,  and  decreased  in  value  from  $8,871,678 
in  1907  to  $7,594,091  in  1908,  a  loss  of  $1,277,587.  Bluestone  pro-  . 
duced  in  New  York  and  Pennsylvania  decreased  in  value  from 
$2,117,916  in  1907  to  $1,762,860  m  1908,  or  $365,056.  Sandstone, 
exclusive  of  bluestone,  decreased  $922,531,  or  from  $6,753,762  in 
1907  to  $5,831,231  in  1908. 
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Jfarftfo.— Marble,  valued  at  $7,733,920  in  1908,  represeoted  11.77 
per  cent  of  the  total  output  and  decreased  in  value  but  slightlv  in 
1908  as  compared  with  1907,  the  decrease  being  $103,765  from 
$7,837,685,  the  value  in  1907. 

Limestone. — ^Limestone  represented  42.12  per  cent  of  the  total 
stone  production  in  1908,  tne  value  being  $27,682,002,  as  against 
$31,737^631  in  1907,  a  loss  for  1908  of  $4,055,629.  This  loss  was 
chiefly  m  the  value  of  furnace  flux  and  crushed  stone. 

The  following  table  shows  the  value  of  the  various  kinds  of  stone 
produced  in  1907  and  1908,  by  States  and  Territories. 


Value  of  various  kinds  ofaUme  produced  in  1907  and  1908,  by  States  and  Tenilories, 

loor. 


state  or  Territory. 


Alabama. . . 

Alaska 

Ariiona 

Arkansas... 
California. . . 
Colorado — 
Connecticut. 
Delaware... 

Florida 

Georgia 

Hawaii 

Idaho 

lUinois 

Indiana 

Iowa 


Kansas 

Kentucky 

Maine 

Maryland 

Massachusetts. . . 

Michigan 

Minnesota 

Missouri 

Montana 

Nebraska 

New  Hampshire. 

New  Jersey 

New  Mexico.... 

New  York 

North  Carolina. . 
North  Dakota. . . 

Ohio 

Oklahoma 

Oregon 

Pennsylvania — 
Rhode  Island — 
South  Carolina. . 
South  Dakota... 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Washington 

West  Virginia... 

Wisconsin 

Wyoming , 


Granite. 


S13,700 
168,996 
1,306,324 
67, 134 
691,153 
158,192 


858,603 
19,599 
25,942 


2, 
1, 
2, 


146,420 
183,753 
328,777 


546,603 
136,405 
102,050 


647,721 
75,757 
167,294 
289,722 
906,476 


24,550 
117,625 
366,679 
674,148 
129,377 
690 


2, 


122,158 
5,240 
693,889 
396,426 
662,352 


1, 


228,863 
90 


Trap  rock. 


SI,  029, 749 
"  "459,953 


432,604 


995,436 
'9i5,'395 


760,966 


il8,064,708 


4,504,103 


Sandstone. 


S48,673 


158,435 

94,275 

437,738 

299,443 

(«) 


24,001 
14,996 
15,425 
3,542 
46,831 
98,450 


13,859 
243,323 
53,003 
300,204 
35,289 
39,216 
U,609 


177,667 

12,450 

'/1, 978, 117 

4,105 

3,260 

1,591,148 

43,403 

3,904 

/  2, 064, 913 


143,585 
16,523 

108,047 
24,296 


295,585 

<  197, 926 

236,183 

32,252 


/8, 871, 678 


Marble.  ■  Limestone. 


S85,475 
38,110 


183,285 


854,757 


12,500 


96,918 
212,438 


{') 


d  7,535 
911,951 


16,805 
ii8,'539 


688,148 


2,500 
4,596,724 


(») 


7,837,685 


1694,609 


64,975 

52,207 

177,333 

502,751 

1,476 


15,000 
22,278 


15,900 

3,774,346 

3,624,126 

560,582 

813,748 

891,500 

1,350 

142,825 

1,837 

760,333 

735,319 

2,153,917 

124,690 

312,630 


274,452 

193,732 

2,896,520 

22,328 


3,566,822 

189,568 

6,750 

5,821,275 

750 


11,600 
385,450 
287,757 
306,344 

23,126 
362,062 

62,317 

855,941 

1,027,095 

18,920 


Total 
value. 


1828,817 

38,110 

237,110 

315,478 

3,134,429 

869,328 

1,052,582 

158,192 

15,000 

1,745^638 

19, 5» 

65,843 

3,788,342 

3,639,551 

564,124 

860,579 

1,002.450 

2,147,7?) 

1,439.355 

3,218.97» 

813,336 

1.582,126 

2,325.611 

265.956 

324.239 

647,721 

1,523,312 

381,011 

6,993,705 

S32.909 

&,157.97D 

274,  sas 

127.279 

0,132.372 

674, 8« 

129.377 

155.875 

1,000,121 

407.962 

338,382 

7,313,739 

760.488 

030,254 

1,063.867 

2,402.141 

51.  r" 


31,737,631       71,105,806 


a  Small  value  included  with  New  York. 

b  Small  value  Included  with  New  Mexfeo. 

e  Included  In  Missouri  limestone. 

d  Includes  small  values  for  Idaho  and  Washington. 

« Includes  small  value  for  Connecticut. 

/Includes  bluestone. 

9  Small  value  included  with  West  Virsinia. 

*  Small  value  Included  with  New  Mexico. 

t  Includes  small  value  for  Virginia. 

i  Includes  small  value  for  trap  and  other  Igneous  rocks. 


Vahu  of  vanouM  imiM  of 


t^lf.  W  <$^«te» 


State  or  Temtorj. 


MmM^      LinistNW 


Atehmna.. 
AJaska.... 
Arisona. .. 


Califoniia... 

Colondo 

Connectlcat. 
Delaware... 

Florida 

Georgia 

HawaU 

Idaho 

OllDois 

Indiana 

Iowa 

Kansas.... . 
Kentucky.. 


Maryland 

Massachusetts... 

Michigan 

Minnesota 

Missoori 

Montana 

Nebraska 

Nevada 

New  Hampshire. 

New  Jersey 

New  Mexico 

NewYork 

North  Carolina.. 
North  Dakota... 

Ohio 

Oklahoma 

Ov^on 

Fexmsylvania... 
Rhode  Island... 
South  Carolina. . 
Booth  Dakota... 

Texas 

Utah 

Vennont 

Virginia 

Washington 

WestVbginia... 

Wisconsin 

Wyoming 

Other  States.... 


152,567 
1,684,504 
121,283 
598,904 
1«5,761 


970,832 
81,219 


2,037,508 

762,442 

2,027,463 


629,427 
157,968 


867,028 
125,804 


$979,139 


473,219 


506,672 


i«U8.580  ' 
•  108.888  . 


s«%r» 


43.463 

330,214 

181,051 

55,949 


»S0»130 

61,971 

S7,3» 

378,822 

*3,727 


33,394 
12,218 
3,342 
2,337 
67,050 
78,732 


367,066 
764,272 


23,239 
271,860 
324,241 
556,474 
29^874 


190,055 

5,229 

2,451,933 

321,530 

870,944 


1,079,514 


723,953 


517,909 


6,262 

241,462 

39,103 

197, 184 

17,954 

51,564 

e  15, 815 


154,422 

e  10, 410 

d  1,774, 843 

e  12, 266 

1,244,752 
57.124 

<l  1,368, 784 


916,881 


(«) 


o  79,317 
175,648 


(«) 


7(^,858 


41»910 
8,495 


36,000 

3,122,553 

3,643,261 

530,945 

403,170 

810,000 

lW,59l 
1,950 
669,017 
667,095 
2,130,186 
134,595 
330,570 


172.000 
2,58^559 


102,747 


3,519,557 

257,066 

6,230 

4,057^471 

(*) 


128.554 

154,948 
25,097 


1,520,781 


40.320 


127,149 

219.  lao 

44^674 


I        790,233 
....... 

4,679,9n> 


»\4,r,7i 
ai.w; 


valuKK 


•  1Q!I»»M 
»45\Q32 

257.001 
3,291,585 

•  681.155 
»l,12^799 

195.  Wl 

41,910 

1,895,608 

81,219 

69,304 

3,134.770 

S,64(\,(KK) 

533,282 

471. 126 

•  888,832 
ft  2, 027,508 

•  970,612 
2,055,195 

708,130 

l,4fKI.700 

a2,306,0AH 

180,150 

0  346,385 

M7,028 

1,531,740 

•6  0  10,410 

rf  6, 157,279 

•  &  0776,538 

4,7H;I09 

337.429 

0  278,  (Ml 

dn/47l,m 

4/WA474 

7,Uajfl4 

mm 

«'7%74» 
m.'JftJft 


018,420,080 1  4,282,40$    7,m,m     7,7»/«»  n,mt,tm    ^/f,7n,m 


c  Nebraska  inclades  North  DakBCaasd  frnoii.  : 
tndodes  Tttmeane  and  Viigfnia. 
<  Indodes  blaestooe. 
'lododsi  a  smaB  raloa  for  109^ 


3KeradalifeKln4Hw'^»MrM«flM^,  1i^4*f^^.*^ 


J 
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was  for  all  varieties  of  stone,  except  marble,  which  showed  a  some- 
what increased  value  for  this  purpose.  This  decrease  of  building 
stone  output  in  1908  was,  however,  small  compared  with  the  decrease 
for  1907,  which  was  $4,005,814  as  compared  with  the  total  for  1906. 
In  1908  granite  represented  35.86  per  cent  of  this  building  stone, 
limestone  28.47  per  cent,  marble  19.18  per  cent,  and  sandstone  16.24 
per  cent,  the  percentage  for  marble  being  greater  than  for  sandstone, 
which  was  not  the  case  heretofore. 

Monumental  stone  decreased  $30,108  in  value  in  1908.  Of  the 
monumental  stone  65.49  per  cent  was  granite  and  34.51  per  cent 
marble  in  1908,  granite  increasing  and  marble  decreasing  slightly  as 
compared  with  1907. 

Fla^tone  decreased  $122,650  in  value  in  1908.  Sandstone  repre- 
sentea  87.69  per  cent  of  the  total  output,  and  59.18  per  cent  of 
the  sandstone  used  for  flagging  was  bluestone  from  New  York  and 
Pennsvlvania. 

Curbstone  decreased  $373,430  in  value  in  1908.  Sandstone  repre- 
sented 46.49  per  cent  of  this  output,  granite  42.74  per  cent,  and 
limestone  10.77  per  cent.  Bluestone  from  New  York  and  Pennsyl- 
vania constituted  19.47  per  cent  of  the  curbstone. 

Paving  stone  decreased  in  value  $4,729  in  1908.  Limestone  and 
sandstone  decreased  largely  in  the  paving-stone  output,  while  granite 
increased  laigely,  producing  68.45  per  cent  of  the  total  output  in 
1908  as  against  54.46  per  cent  in  1907.  Trap  rock  also  showed  & 
slight  gain  in  the  paving-block  output. 

Crushed  stone  lost  $1,792,285  in  1908.  In  1907  the  increase  over 
the  1906  output,  which  was  valued  at  $17,467,486,  amounted  to 
$4,586,811.  This  remarkable  decrease  followed  upon  a  steady 
increase  in  the  crushed-^tone  industry  for  the  last  ten  years  and  whs 
due  to  the  financial  depression,  the  decrease  being  in  value  of  stone 
used  for  concrete  and  railroad  ballast,  while  roa£naking,  less  influ- 
enced by  the  money  market,  showed  an  increase  in  demand.  The 
beginning  of  the  crushed-stone  industry  was  practically  about  ten 
or  fifteen  years  ago,  when  the  demand  for  good  roads  in  the  north- 
eastern States  and  the  convenience  of  good  material  for  this  purpose 
in  the  trap-rock  deposits  in  the  New  England  and  Middle  Atlantic 
States  led  to  the  use  of  this  material  in  larger  quantities  and  for 
other  purposes  than  on  roads  and  in  railroad  ballasting. 

The  steady  increase  in  value  of  crushed  stone  for  the  last  ten  yeais 
is  well  shown  in  the  following  table,  which  gives  a  comparison  between 
this  material  and  stone  used  for  building  purposes.  The  building 
stone  shows  more  or  less  fluctuation,  whiTe,  until  1908,  the  crushed 
stone  had  shown  a  steady  increase. 

Valv€  of  building  stone  and  of  crushed  stone,  1899-1908, 


Year. 


1899 
1900 
1901 
1902 
1903 


Building 
stone  (rough 
and  dressed). 


Crushed 
stone. 


o  $10, 741, 927 
10,672,606 
15,112,600 
20,790,341 
19,705,491 


$4,602,343 

6,625,968 

8,660,432 

11,480.059 

13,188,938 


Year. 

BuUdIng 
stone  (rough 
and  drened). 

1904 

$18,883,455 
20,240,809 
20.681,625 
16,675.811 
16,040,630 

1905 

1906 

1907 

1908 

Cnisbed 


$15,530.12 
16,419.M4 
17,467.44* 
22.054.297 
20,»2.012 


o  Does  not  include  stone  sold  rough  for  building. 
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The  following  table  shows  the  quantity  and  value  of  crushed  stone 
produced  in  the  United  States  in  1907  and  1908,  by  States  and  Ter- 
ritories and  by  uses: 

Production  of  crushed  stone  in  1907  and  1908 ^  by  States  and  Territories  and  by  uses,  in 

short  tons. 

loor. 


state  or  Terri- 
tory. 


Road  making. 


Quantity. 


Alabama 

Arixona 

Arkansas.... 

California 

Colwado 

Coonecticat 

Delaware 

Florida. 

Georgia 

Hawaii 

Idaho 

lUinois 

Indiana 

Iowa 

Karasafi 

Kentucky 

Maine 

Maryland 

Massachusetts 

Michigan 

Minnesota 

Missouri 

Nebraska 

New  Hampshire. 

New  Jersey 

New  Mexico 

New  York 

North  Carolina. . . 

Ohio 

Oklahoma. 

Oregon 

Pennsylvania 

Rhode  Island 

South  Carolina. . . 

South  Dakota 

Tennessee 

Texas 

Vermont 

Virginia. 

Washington. 

West  Virginia,... 

WiaooDsIn 

Wyoming 


10,000 


6,537 

1,000 

393,842 

60,635 

6,000 
39,027 


11,631 

1,517,425 

972,605 

101,606 

87,208 

417,823 

1,688 

366,010 

423,906 

225,522 

183,021 

673,669 

63,221 

5,300 

735,681 

375 

2.500,143 

97,907 

2,367.125 

4,600 

101,484 

1,236,037 

22,040 

26.097 

28,000 

26,250 

103,015 

•     8.558 

126,775 

10,550 

36,048 

763,383 

100 


14,607,582 


Value. 


$5,000 


6.983 

629,114 

900 

222,206 

40,296 

15,000 

25,407 


17,392 

958,032 

476,711 

69,817 

76,420 

292,241 

1,511 

348,875 

315,221 

131,706 

156,026 

444,685 

55  824 

3,975 

578,640 

300 

1,827.416 

62.939 

1,245,296 

4,000 

80,205 

785.445 

25,480 

25,887 

14,000 

13,994 

64,318 

7,688 

96,937 

17,030 

18,406 

506,967 

60 


9,669,244 


Railroad  ballast. 


Quantity. 


5,000 
265,038 

23,978 
140,321 

58,153 


310,960 


788,894 

323,650 

158,651 

733,511 

691,406 

760 

164,800 

85,920 

90,270 

42,592 

532,050 

65,148 


Value. 


$5,000 
96,214 
21,580 
74,660 
36,668 


152,847 


499,204 

134,932 

77,571 

357,820 

292,714 

325 

103.147 

42,860 

46,516 

36,398 

284,158 

63,584 


323,682 

210,247 

783,961 

342,546 

958,506 

466,890 

364,369 

175,847 

975,735 

414,653 

243,137 

146,747 

5,888 

1,744 

1,701,152 

1,075,160 

10 

17 

270,923 

118,011 

171,927 

79,843 

138,221 

63,073 

1,000 

500 

673,464 

272,887 

73,006 

36,026 

11,075,080 


5,721,289 


Concrete. 


Quantity. 


45,164 

25,062 
164,956 
525,938 

41,342 
283,110 

51,610 


82,078 
9,850 


1,576,266 

120,289 

186,636 

122,903 

76,718 

33,437 

429,508 

394,005 

191,167 

182,224 

549,972 

145,757 

21,887 

304,168 


956,060 

145,014 

666,757 

26,335 

5.110 

1,136,540 

5,500 

6,260 

10,500 

69,498 

47,267 

4,050 

214,021 


70,565 

417,405 

450 


Value. 


$21,287 
41,645 

179,617 

479,502 
20,715 

148,435 
41,628 


61,051 
7,509 


1,118,919 

60,918 

118,682 

55,460 

54,917 

19,926 

499,337 

326,864 

97,762 

153,937 

454,433 

121,027 

14,349 

235,129 


601,605 

106,497 

306,277 

16,405 

7,450 

603.354 

5.550 

4,500 

10,500 

41,530 

48,858 

4,860 

200,286 


49.012 

233,477 

375 


9,345,460  |6, 663, 764 


Total. 


Quantity. 


55,164 

25,002 

176,493 

1,640,845 

66,320 

826,273 

170,298 

6,000 

432,074 

9,850 

11,631 

3,882,575 

1,416,634 

446,963 

943,622 

1,185,946 

'   35,875 

961,308 

903,830 

506,968 

407,837 

1,755,681 

274,126 

27,187 

1,363,531 

784,336 

4,414,729 

601,290 

4,009,617 

274,072 

112,482 

4,073,729 

27,540 

32.357 

38,500 

366,671 

323,109 

12,608 

479,017 

11,560 

680,067 

1,253,794 

560 


35,028,131 


Value. 


$26,287 

41,645 

191,600 

1,204,920 

43,195 

445,301 

118,504 

15,000 

230,305 

7,500 

17.302 

2,576,155 

672,661 

266,070 

480,709 

639,872 

21,762 

051,350 

684,045 

275,986 

346,361 

1,183,276 

230,435 

18,324 

1,024,016 

342,846 

2,895,911 

345,283 

1,966,226 

167, 152 

89,399 

2,553.950 

31.030 

30,404 

24,500 

174,435 

193,019 

12,538 

360,296 

18,430 

340,305 

776,460 

435 


22,054,297 
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Production  of  crushed  stone  in  1907  and  1908,  by  States  and  Terrilories  and  by 

short  tons — Continued. 

1908. 


twet.  m 


State  or  Terri- 

Road making. 

Railroad  ballast.     !         Concrete. 

1 
1 

TotaL 

tory. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

1 

Quantity.     Vahie. 

1 

AlAhl^TTIA 

99,330 

200 

11,779 

983,644 

843,028 

100 

9,123 

719,362 

3,250 
5,000 

81,500 
2,500 

21,446 

4,726 

124,450 

623,290 

8,541 

317,702 

29,904 

816,651 
4,220 

109, 171 

502,047 
6,210 

156,840 
25,922 

124,026 

9,936 

136,220 

1,866,374 

12,541 

888,437 

162,516 

10,733 

101,875 

71,083 

3,773,154 

1,599,465 

416,384 

343,805 

1,051,908 

15,002 

533,680 

974,632 

569,076 

299,675 

l,968,3n 

1,511 

209,357 

1,415 

18,454 

1,617,944 

1,070 

4,534,148 

231,429 

4,217,770 

414.504 

179,873 

3,379,440 

29,051 

106.000 

10,500 

561,285 

340,314 

450 

19.005 

487,556 

39,978 

616.002 

1,261.650 

3.225 

061.179 

Arizona 

6,830 
118.294 

ArkansaSx 

California 

260,440 

4,000 

200,000 

52,377 

200,751 

2,000 

100,000 

37,065 

1,423,060 
8,210 

Ck)Iorado 

Connecticut 

Delaware 

370,735 

80,235 

10,733 

4,396 

28,269 

1,284,812 

1,177,435 

107,211 

68.100 

469,818 

3,517 

280,189 

587,338 

324.842 

87,014 

1,276,926 

201,540 

60,462 

9,660 

3,291 

22,035 

729,217 

622,726 

75,806 

48,560 

350,577 

2,557 

268,821 

456,413 

188,910 

66,609 

732,823 

458,380 

132,449 

9,660 

Florida 

Georgia 

28,832 

11,443 

68,647 

42,814 

1,716,912 

159,211 

266,628 

107,006 

57,035 

11,285 

137,719 

310,494 

162,234 

156,306 

459,668 

53,666 

49,219 

851,889 

77,011 

181,708 

78,540 

35,928 

9,818 

161,107 

248, 3JX) 

75,600 

125,536 

357,509 

87,400 

Hawaii 

71,254 

Illinois 

771,430 

262,819 

42,545 

168,789 

525,055 

300 

115,772 

76,800 

82,000 

56,355 

232,777 

1,511 

17,651 

384,827 
95,165 
28,687 
99,306 

235,802 
150 
68,267 
39,963 
33,900 
44,793 

130,296 

756 

16,010 

1,065,933 
704.908 

Indiana 

Iowa 

286  201 

Kansas 

236  396 

Kentucky 

623,307 
13  535 

Maine 

Maryland 

496  196 

Massachusetts 

Michigan 

744,706 
2W  410 

Minnesota 

236  938 

Missouri 

1,220,628 

756 

Montana 

Nebraska 

56,037 

1,415 

6,219 

774,764 

570 

2,929.488 

146,436 

2,834,ri76 

4,000 

175,058 

1,414,652 

25,618 

35,000 

7,500 

322,213 

115,732 

59 

15,775 

81,420 

37,129 

145,393 

787,823 

51,007 

218 

6,329 

609,324 

385 

1,647,210 

123.954 

1,477,429 

2,000 

158,051 

930,812 

27,476 

30.300 

6,000 

202,416 

110,058 

14 

17,916 

51,829 

29,616 

73,979 

541,048 

195,660 

173,449 

240,466 
218 

Nevada 

New  Hampshire. . 

13,235 

360,536 

500 

1,065,679 

32,660 

557,045 

204,483 

4,815 

909,745 

3,433 

38,000 

3,000 

107,278 

17,402 

150 

2.070 

183,215 

2,849 

62,341 

401,402 

3,225 

10,126 

266,874 

350 

643,822 

27,333 

285,316 

132, 101 

6,718 

604,137 

3,838 

35,000 

2,500 

60,350 

13,006 

263 

2,535 

129.540 

2,280 

35,152 

263.063 

2.430 

16,455 

New  Jersey 

New  Mexico 

482,644 

254,550 

1,130,748 
733 

New  York 

North  Carolina 

Ohio 

518,981 

52,433 

826,649 

206,111 

282, i33 

33,612 

354,505 

107,574 

2,573.165 

181899 

3,117.250 

341.  er5 

164  769 

Oklahoma 

Oregon 

Pennsylvania 

Rhode  Island 

1,065,043 

579,480 

3,114.429 
31  314 

South  Carolina 

South  Dakota 

33,000 

27,500 

93.800 
8.500 

Tennessee 

131,794 

207,180 

250 

1,250 

222,921 

56,439 

122,360 

125 

1.000 

117,245 

310,206 

245.484 

402 

Texas 

Utah 

Vermont 

21  451 

Virginia 

398  614 

Washington 

31  Mb 

West  Virginia 

Wisconsin 

408.268 
72,335 

199,899 
47,363 

300.030 

851.474 

3.430 

Wyoming 

17,170,900 

10,717,981 

7,126,562 

3,716,966 

8,973,740 

5,827,065 

33,271,203  120,382.013 

From  this  table  it  will  be  seen  that  New  York,  producing  12.70  per 
cent;  Ohio,  10.45  per  cent;  Pennsylvania,  10.44  per  cent;  Illinois, 
9.70  per  cent;  California,  7.03  per  cent;  Missouri,  6.02  per  cent;  and 
New  Jersey,  5.59  per  cent  of  the  total  crushed-stone  output  of  the 
United  States,  were  the  principal  crushed-stone  producing  States  in 
1908.    Each  of  these  had  an  output  valued  at  more  than  $1,000,000. 

In  1907  the  rank  and  percentajge  was  as  follows:  New  York,  13.13 
per  cent ;  Illinois,  1 1 .68  per  cent ;  rennsylvania,  1 1 .58  per  cent ;  Ohio, 
8.92  per  cent;  California,  5.46  per  cent;  Missouri,  5.37  per  cent;  and 
New  Jersey,  4.64  per  cent. 

In  1908  these  States,  except  California,  Missouri,  and  New  Jersey, 
showed  a  decreased  percentage  of  the  total  output,  Illinois  changing 
from  second  place  to  fourth. 
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The  following  table  shows  the  quantity  and  value  of  crushed  stone 
produced  in  the  United  States  in  1907  and  1908,  by  uses  and  kinds 
of  stone: 

Quantity  and  value  of  crushed  stone  produced  in  the  United  States  in  1907  and  1908 j  by 

kinds  and  useSy  in  short  tons. 

1007. 


Kind. 

Road  making. 

Railroad  baUast. 

Concrete. 

• 

Total. 

Aver- 
erage 

Quantity. 

Value. 

Quantity. 

Vahie. 

Quantity. 

Value. 

Quantity. 

Value. 

ton. 

Granite 

Trap  rock... 
Limestone.. 
Sandstone.. 

1.262,009 

3,265,249 

9,619,178 

461,086 

$1,000,658 

2,435,152 

5,860,977 

312,457 

1,447,406 

1,181,260 

8,122,342 

324,072 

8714,574 
680,897 

4,144,345 
181,473 

1,375,973 

1,626,963 

5,791,377 

551,156 

81,335,530 

1,164.505 

3,670,131 

493,598 

4,085,448 

6,073,472 

23,532,897 

1,336,314 

83,110,762 

4,280.554 

13,675,453 

967.528 

la  76 
.70 
.58 
.74 

Total... 
Arerage 
price 

14,607,582 

9,660,244 
.66 

11,075,060 

5,721,289 
.52 

9,345,469 

6,663,764 
.71 

35,028,131 

22,054,297 
.63 

10O8. 


Onnite 

Tnprock... 
Ltmestone.. 
Sandstone.. 

Total... 

Arerage 

prioe 


81411 


1,420, 

3,386,415 

11,010,760 

443,911 


17,170,900 


.,207,666 

2,313,603 

6,880,893 

315,729 


10,717,981 
.62 


683,020  8384,215 
1,121,760  682,875 
5,005,109,2,530,738 

216,664    119,138 


7,126,562 


3,716,966 
.52 


S6,808 
0,010 
5,907,625 
539,297 


8,973,740 


1853,387 

1,005,652 

3,406,576 

471,450 


3,099,642 

6,058,194 

22,913,494 

1,199,872 


5,827,065 
.65 


33,271,202 


82,445,268 

4,002,220 

12,906,207 

006,317 


20,262,012 
.61 


la  79 
.66 
.56 
.76 


As  shown  by  this  table  the  quantity  and  value  of  the  crushed  stone 
output  in  1908  was  33;271,202  short  tons,  valued  at  $20,262^012,  a 
decrease  of  1,756,929  tons  in  quantity  and  of  $1,792,285  in  value  from 
the  putput  of  1907.  The  average  price  per  ton  declined  from  63 
cents  in  1907  to  61  cents  in  1908.  The  decrease  for  1908  was  in 
marked  contrast  to  the  increase  of  5,488,279  tons  in  quantity  and  of 
$4,586,811  in  value  for  1907  over  1906,  when  the  output  was  29,539,852 
short  tons,  valued  at  $17,467,486.  Crushed  granite  decreased  985,806 
tons  in  quantity  and  $665,494  in  value.  The  average  price  per  ton 
adranced  from  76  cents  in  1907  to  79  cents  in  1908. 

Crushed  trap  rock  fell  off  15,278  short  tons  and  $278,334.  The 
average  price  per  ton  declined  from  70  cents  in  1907  to  66  cents  in 
1908. 

Crushed  limestone  lost  619,403  short  tons  and  $767,246.  The 
average  price  per  ton  declined  from  58  cents  in  1907  to  56  cents  in 
1908. 

Crushed  sandstone  decreased  136^442  short  tons  and  $81,211.  The 
average  price  per  ton  was  74  cents  m  1907  and  76  cents  in  1908. 

Crushed  stone  used  for  road  makin^increased  2,563,318  short  tons 
in  quantity  and  $1 ,048,737  in  value.  The  average  price  per  ton,  how- 
ever, dechned  from  66  cents  in  1907  to  62  cents  in  1908.  The  only 
increase  in  crushed-stone  product  in  1908  was  in  the  stone  used  for 
road  making,  and  in  1907  uie  lai^gest  increase  in  crushednstone  output 
was  for  roaa  making. 

Crushed  stone  for  railroad  ballast  decreased  3,948,518  short  tons  in 
quantity  and  $2,004,323  in  value.  The  average  price  per  ton  was  the 
same  in  1907  as  in  1908,  52  cents. 
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Crushed  stone  for  concrete  decreased  371,729  short  tons  in  quantity 
and  $836,699  in  value.  The  average  price  per  ton  declined  from  71 
cents  per  ton  in  1907  to  65  cents  per  ton  in  1908. 


EXPORTS  AND  IMPORTS- 


The  following  figures,  compiled  from  statistics  furnished  by  the 
Bureau  of  Statistics  of  the  Department  of  Commerce  and  Labor,  give 
the  value  of  the  exports  and,  unports  of  stone  for  the  calendar  years 
1907  and  1908: 

Exports  of  aUme  from  the  United  States  in  1909  and  1908. 


Kind. 

1907. 

1908. 

Marble  and  stone,  unmanufactured 

S407J93 
681,798 

$249,184 

AU  others 

7M,067 

1,068,901 

1,0Q8,2S1 

Imports  of  stone  into  the  United  States  in  1907  and  1908. 


Kind. 


Marble: 

In  block,  rough,  etc... 

Sawed  or  dre^ed 

Slabs  or  paving  tiles . . 

All    other    manufoc- 

tures 

Mosaic  cubes 


Total. 


Onyx: 

In  block,  rough,  etc 

All    other    manufBO- 
tures 


Total. 


1907. 

1906. 

81,040,333 

1,132 

50,718 

257,456 
49,803 

1831,099 

2,428 

89,371 

180,751 
35,053 

1,399,532 

1,138,702 

..... 

57,795 
7,678 

71,979 
9,822 

65,473 

81,801 

Granite: 
Dressed. 
Rough.. 


Total. 


stone  (other): 
Dressed... 
Rough 


Total 

Grand  total. 


1906. 


8166,524  ,        $187,239 


8,779 


I 


6,384 


175,303 


193,613 


64,764 


1,705,072 


68,910 


1. 


These  tables  show  a  decrease  of  $85,740  in  the  value  of  the  exports 
of  stone  during  1908,  and  a  decrease  also  in  the  value  of  imports  of 
$222,046. 

The  value  of  the  exports  decreased  in  1907  also  in  comparison  with 
1906,  but  imports  increased  in  value. 

GRANITE. 

Total  production. — ^The  figures  given  in  this  report  as  representing 
the  value  of  the  granite  prc^uction  in  the  Unitea  States  include  also 
the  values  of  small  quantities  of  gneiss,  mica  schist,  lava,  tuff. 
trachyte,  andesite.  syenite,  quartz  porphyry,  trap,  basalt,  and  allied 
igneous  rocks.  Tne  quantities  of  tnese  allied  rocKS  quarried  are  too 
small  to^  tabulate  separately.  Trap  rock  in  the  States  of  California^ 
Connecticut,  Massachusetts,  New  Jersey,  New  York,  and  Pennsyl- 
vania, however,  represents  an  industry  sufficient  by  itself  to  make  it 
advisable  to  tabulate  this  stone  separately,  and  its  value  18  not 
included  in  the  grand  total  of  granite. 


STONE.  547 

The  value  of  the  granite  output  in  the  United  States  was  in  1908 
$18,420,080;  in  1907  the  value  was  $18,064,708,  an  increase  for  1908 
of  $355,372.  As  noted  previously,  granite  is  the  only  variety  of 
stone  showing  an  increased  value  of  output  in  1908.  In  1907,  as 
compared  with  1906,  when  the  output  was  valued  at  $18,562,806, 
there  was  a  decrease  of  $498,098.  This  decrease  being  practically 
the  same  as  the  increase  for  1908,  the  granite  industry  would  appear 
to  be  in  about  the  same  condition  as  before  the  business  troubles  of 
1907  and  1908. 

Granite  for  monumental  stone,  curbstone,  flagging,  rubble,  and 
crushed   stone   for   road  making  increased  slightfy  m  value;    but 

granite  for  paving  blocks  and  for  riprap  showed  considerable  increase, 
uilding  stone  decreased  somewhat  in  value,  and  crushed  stone  for 
concrete  and  for  railroad  ballast  showed  a  marked  decrease. 

In  1907  the  rank  in  output  of  States  producing  granite  to  the  value 
of  $500,000  or  more  was  Vermont,  Massachusetts,  Maine,  Califomia, 
Wisconsin,  Maryland,  North  Carolina,  Georaa,  Rhode  Island,  New 
Hampshire,  Connecticut,  Washington,  and  Minnesota;  in  1908, 
Vermont,  Maine,  Massachusetts,  Califomia,  Wisconsin,  Georgia, 
Washington,  New  Hampshire,  North  Carolina,  Maryland,  Minne- 
sota, Connecticut^  and  ithode  Island.  Of  these  States,  Califomia, 
Wisconsin,  Georgia,  Washington,  New  Hampshire,  Minnesota,  and 
Connecticut  showed  an  increased  output;  and  Vermont,  Maine. 
Massachusetts,  North  Carolina,  Maryland,  and  Rhode  Island  decreased 
in  value  of  production. 

In  1907  there  were  six  States  with  an  output  valued  at  over 
S 1 ,000,000.  In  1 908  Maryland  dropped  below  $  1 ,000,000,  and  Mame 
exchanged  places  with  Massachusetts,  although  the  production  was 
almost  identical  for  the  two  States.  Washington  showed  a  remarka- 
ble increase  in  output,  occasioned  by  the  lai^e  quantities  of  stone 
used  for  breakwater,  jetty,  and  harbor  repair  work.  A  large  quan- 
tity of  this  stone  is  basalt.  Although  remaining  in  fifth  place,  Wis- 
consin reported  a  large  increase  in  paving-block  output.  New 
Hampshire  increased  in  value  of  monumental,  building,  and  paving 
stone.  Georgia  increased  in  the  output  of  curbstone  and  flagstone. 
Maine  increased  in  building  stone  and  paving  blocks,  but  decreased 
in  monumental  stone.  Vermont  decreased  in  value  of  dressed  build- 
ing stone.  Massachusetts  decreased  in  value  of  building  and  paving 
stone  and  increased  somewhat  in  value  of  monumental  stone.  The 
decreased  output  of  Maryland  was  due  to  a  considerable  loss  in  value 
of  crushed  stone  for  concrete.  The  decrease  in  value  for  North  Caro- 
lina was  due  to  decrease  in  dressed  building  stone.  Of  the  other 
States,  Colorado,  Delaware,  Hawaii,  Missouri.  New  Jersey,  New  York. 
Oregon,  South  Carolina,  and  Texas  increasea  in  value  ot  output,  ana 
Arizona,  Arkansas,  Idaho,  Montana,  New  Mexico,  Oklahoma.  Penn- 

Slvania,  Utah,  and  Virginia  decreased.  Arizona,  Colorado,  Hawaii, 
regon,  Utah,  and  Washington  include  some  basalt  and  volcanic 
rock,  and  trappean  rocks  in  their  production;  other  States,  notably 
Delaware^  Georgia,  Maryland,  Pennsylvania,  and  Vii^nia,  include 
some  gneiss,  trap  rock,  syenite,  mica  schist,  diabase,  etc. 

Buuding  stone. — Gramte  used  as  building  stone,  including  rough 
and  dressed  stone  as  sold  by  producers,  was  valued  at  $5,751,258  in 
1908,  a  decrease  of  $282,104,  as  compared  with  1907.     In  1907  the 
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decrease  from  1906,  when  the  total  output  was  $8,430,022,  was 
$2,396,660.  In  1906,  the  increase  over  1905,  when  the  total  output 
was  $7,243,219,  was  $1,186,803. 

The  rough  building  stone  sold  by  the  granite  quanymen  was 
valued  at  $1,379,106  in  1908,  and  at  $1,280,769  in  1907,  an  increase  of 
$98,337  in  this  class  of  material.  Maine,  Pennsylvania,  Massachu- 
setts, Maryland,  and  North  Carolina  reported  the  greatest  values  for 
rough  building  stone  sold,  all  these  Stated  reporting  a  decreased  output 
except  Maryland  and  North  Carolina,  which  increased  in  value  for 
this  product. 

The  dressed  stone  sold  for  building  by  the  quanymen  was  valued 
at  $4,372,152  in  1908  and  at  $4,752,593  in  1907,  a  decrease  of  $380,441. 
In  1907  the  decrease  was  $1,906,511  compared  with  1906.  In  1907 
for  this  output  the  report  was  as  follows:  Vermont,  $1,009,353; 
Maine,  $1,007,572;  Massachusetts,  $907,119;  California,  $485,778. 
There  was  therefore,  in  1908,  an  increase  of  $48,417  for  Maine  and  of 
$234,055  for  California,  and  a  loss  of  $333,286  for  Vermont  and  of 
$186,323  for  Massachusetts. 

Monumental  stone, — Granite  sold  for  monumental  purposes  by 
quarrymen,  including  rough  and  dressed  stone,  was  valued  at 
$4,551,061  in  1908  and  at  $4,338,819  in  1907,  a  gain  of  $212,242.  Of 
the  total,  $2,226,619  was  the  value  of  the  rough  stock  and  $2,324,442 
the  value  of  the  dressed  stone  sold  by  the  producers.  In  1907  the 
rough  stock  sold  was  valued  at  $2,239,327,  and  the  dressed  stone  at 
$2,099,492,  a  decrease  for  1908  of  $12,708  for  rough  stock  and  an 
increase  of  $224,950  for  the  finished  stone.  Vermont  was  the  largest 
producer  of  both  rough  and  dressed  stone.  Massachusetts  rai&ed 
next  in  production  of  rough  stock,  followed  by  Rhode  Island  and  New 
Hampshire.  In  1908  Minnesota  showed  an  increased  output  of 
dressed  monumental  stone  and  ranked  after  Vermont  and  was  fol- 
lowed by  Wisconsin  and  Rhode  Island. 

Paving  hhcJcs. — ^The  paving-block  industry  increased  in  value  from 
$1,928,308  in  1907  to  $2,420,555  m  1908.  a  gain  of  $492,247.  Wis- 
consin, Maine,  and  Massachusetts  were  the  laigest  producers  of  this 
class  of  material. 

Curbstone, — Granite  curbing  in  1908  was  valued  at  $942,722,  and 
in  1907  at  $819,621,  a  gain  of  $123,101  for  1908.  Geoi^a,  Califomia, 
North  Carolina,  Massachusetts,  and  Maine  were  the  largest  curbstone- 
producing  States  in  1908. 

Flagstone. — Granite  used  for  flagging  was  principally  from  Georgia 
in  1908.  The  total  output  was  valued  at  $70,744  in  1908  and  at 
$69,854  in  1907. 

Rubble. — Granite  reported  as  used  for  rubble  was  valued  at  $718,120 
in  1908,  practically  the  same  value  as  for  1907,  which  was  $717,998. 

Riprap, — Granite  sold  for  riprap  increased  in  value  from  $620,033 
in  1907  to  $1,232,684  in  1908,  a  gain  of  $612,651.  Washington,  Cali- 
fornia, Connecticut,  South  Carolina,  and  Te^fas  showed  tne  largest 
output  of  this  stone,  which  was  used  in  riprap  and  in  construction  of 
breakwaters  and  jettv  work  in  various  rivers  and  harbors. 

Crushed  stone, — The  total  granite  crushed-stone  output  was  val- 
ued at  $2,445,268  in  1908,  as  against  $3,110,762  in  1907,  a  decrease 
in  1908  of  $665,494.  These  figures  represent  an  output  of  3,099,642 
short  tons  in  1908  and  of  4,085,448  short  tons  in  1907,  a  loss  in  1908  df 
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985,806  short  tons.  Of  the  total  1908  output  1,429,814  tons,  valued 
at  $1,207,666,  was  for  road  making;  693.020  tons,  valued  at  $384,215, 
for  railroad  ballast;  and  976,808  tons,  valued  at  $853,387,  for  concrete. 
These  figures  for  1907  were  as  follows:  1,262,069  tons,  valued  at 
$1,060,658,  for  road  making;  1,447,406  tons,  valued  at  $7 14,574,  for  rail- 
road ballast;  and  1,375,973  tons,  valued  at  $1,335,530,  for  concrete — 
an  increase  of  167,745  tons  in  quantity  and  of  $147,008  in  value  for 
road  making;  a  decrease  of  754,386  tons  in  quantity  and  of  $330,359 
in  value  for  railroad  ballast;  and  a  decrease  of  399,165  tons  in  quan- 
tity and  of  $482,143  in  value  for  concrete.  The  total  average  price 
per  ton  was  76  cents  in  1907  and  79  cents  in  1908.  The  average  price 
per  ton  for  road  making  was  84  cents  in  1908  and  84  cents  in  1907 ;  for 
railroad  ballast  it  was  55  cents  in  1908  and  49  cents  in  1907;  for  con- 
crete 87  cents  in  1908  and  97  cents  in  1907.  Maryland,  California, 
Virginia,  and  North  Carolina  had  the  largest  values  for  crushed  gran- 
ite in  1908,  Maryland  reporting  the  greatest  value  for  road  making  and 
concrete,  and  New  Jersey  the  greatest  value  for  railroad  ballast. 

The  following  table  shows  tne  value  of  the  production  of  granite, 
including  a  small  output  of  igneous  rocks,  in  tne  United  States  from 
1904  to  1908,  inclusive : 

Value  of  granite  J  etc.y  produced  in  the  United  States,  by  States  and  Territories ,  1904-1908, 


State  or  Territory. 


Aiisona 

Arkansas 

CaUfomJa. 

C(riarado *... 

Connectteut 

Deiawaie 

Oeonda. 

Hawaii 

Idaho 

Indian  Territory. 

Maine 

Maryland 

Massachusetts... 

Minnesota 

Missouri 

Montana 

Nevada. 

New  Hampshire. 

New  Jersey 

New  Mezioo 

NewYork.^ 

North  Carolina. . 

Oklahoma 

Oregon 

Pennsylvania 

Rhode  Island 

South  Carolina. . 
South  Dakota. . . 

Texas 

Utah 

Vermont 

Virginia 

Washington 

Wisoonsin.. ..... 

Wvoming 


1904. 


S2,S00 

52,616 
1,180,415 

91,132 
558,334 
245,272 
942,466 

22,042 


States 
Total.. 


5,152 

2,400,509 

815,471 

2,554,748 

405,956 

155, 716 

33,890 

1,200 

927,487 

37, 197 


196,685 

297,749 

26,930 

235.213 

471,628 

684,952 

382,428 

900 

348,317 

7,980 

2,447,979 

510,788 

422,508 

724,422 

657 

440 


1905. 


S3, 700 

90,312 

1,161,330 

73,802 

636,364 

178,428 

971,207 

33,550 

1,500 

1,800 

2,713,795 

957,048 

2,251,319 

481,908 

180,579 

126,430 


838,371 
76,758- 


134,425 
564,578 
18,920 
85,330 
450,619 
556,364 
297,284 


132,193 
13,630 
2,571,860 
452,390 
681,730 
825,625 


17,191,479 


17,563,139 


1906. 


1907. 


$32,042 
118,903 
740,784 

65,402 
974,024 
146,346 
792,315 

23,346 
400 


$13,700 

168,996 

1,306,324 

67, 134 

591,153 

158,192 

858,603 

19,599 

25,942 


23,5(50,021 
883,881 

3,327,416 
626,069 
150,009 
114,005 


818, 131 
101,224 


304,048 
778,847 
18,847 
58,961 
349,453 
622,812 
247,998 


168,061 

4,948 

2,934,825 

340,900 

450,975 

798,213 

600 


2,146,420 

1,183,753 

2,328,777 

546,603 

136,405 

102,050 


647,721 

75,757 

167,294 

289,722 

889,976 

24.550 

117,625 

366,679 

674, 148 

129,377 

690 

122, 158 

5,240 

2,693,889 

398,426 

562.352 

1,228,863 

90 


18,562,806  18,064,708 


1908. 


$8,544 
152,567 
1,684,504 
121,282 
592,904 
195,761 
970,832 

81,219 


2,027,508 
762,442 

2,027,463 
629,427 
157,968 


867,028 
125,804 


367.066 
764.272 
23.239 
271,860 
324,241 
556,474 
297,874 

190,055 
5.229 

2,451,933 
321.530 
870,944 

1,529,781 

40,320 


18,420,060 


a  Included  In  other  States. 


The  following  table  shows  the  value  of  the  granite,  including  small 
values  for  trap  and  other  igneous  rocks,  produced  in  the  Unitea  States 
in  1907  and  1908,  by  States  and  Territories  and  by  uses. 
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Value  of  granite  and  other  ianeou8  rocks  produced  in  the  United  States  in  1907  and  190R, 

ay  States  and  Territories  avid  uses. 


1007. 


State  or  Territory. 


AriBona 

Arkansas 

California 

Colorado 

Connecticut 

Delaware 

Georgia 

Hawaii 

Idaho 

Maine 

Maryland 

Massachusetts. . . 

Minnesota 

Missouri 

Montana 

New  Hampshire. 

New  Jersey 

New  Mexico 

New  York 

North  Carolina. . 

Oklahoma 

Oregon 

Pennsylvania. . . 
Rhode  Island... 
South  Carolina. . 
South  Dakota. . . 

Texas 

Utah 

VMTOont 

Virginia 

Washington 

Wisconsin 

Wyoming 


Sold  In  the  rough. 


Building. 


S700 


35,322 
10,516 
31,028 
1,649 
80,675 


Monu- 
mental. 


$48,216 

18,041 

26,302 

45 

31,100 


Other. 


16,018 


838 
"i7,"d56' 


Dressed 

for 
building. 


$485,778 

1,490 

110,600 

1,470 

76,252 


Dressed 
for 

monu- 
mental 

work. 


$3,000 


80,397 

34,937 

112,393 


1,000 


Made 
into 
ving 
tocka. 


k 


$133,013 


37,666 

12,763 

151,181 


Curbing. 


Fhg. 

SlD<- 


T 


$10,973  ■ 

107,138      S2.<r.« 

2,150   

24,551  I     2,3.-.: 

8,004  I  4x< 
215,758        5,51'^ 


318,816 

107,694 

267,984 

8,829 

342 

2,000 

49,831 

4,858 


1,800 
60,2G3 
13,657 
337,016 
69,936 
34,530 
2,000 
90,352 

ia5 


23,482 

240 

39,327 

1,200 


36 
500 


1,007,572 

65,781 

907, 119 

52,248 

8,550 

51,000 

224,269 

8,075 


5,000 

166,789 

8,928 

66,578 

264,333 

16,675 

13,000 

133,601 

300 


355,462 

56,585 

319,037 

20,741 

15,966 

700 

74,978 

1,456 


1,750 

139.148 

23,279 

87,896 

22,991 


IVTC 
13  ♦! 


4,700  ,      2.'" 
43,944        2,  v." 


6,800 
50,062 
4,750 
3,910 
189,837 
8,125 
9,425 


4,000 

16,010 

6,000 

3,100 

8,846 

172,396 

50,515 


50 

500 

120 

1,256 

642 


8,739 

782 

29,7fi4 

19,350 

7,600 

11.331 

90 


15,447 

1,658 

1,122,063 

8,039 

34, 145 

62,745 


2,000 
6,334 


31,567 

319,821 

7,000 

1,250 

60,863 

172,041 

900 

690 

14,747 


7,089 

41,120 

700 

9,200 


65,379 


200,573 


8,600 
21,310 
85,091 

5,253 


16,750 
70,753 


1,009,353 

13,275 

126,782 

4,100 


44,460 

800 

515,859 

9,787 

1,677 

361,296 


25 


5,330 

18,072 

917 

538,783 


l.««  ; 

63.061        liJ 
ISO  '.- 
1.510  I 

7,096  ! 

50  ' 

18,491  !  '^ 


I^ 


780 


2,721 

(1. 000 

25.802 


1,280,769  ^2,239,327       187,096  |4, 752, 593  2,099,492 


1,928,306      819,621  ,    ihs'-I 


State  or  Territory. 


Arisona.. 
Arkansas. 
California. 
Colorado. 


Rubble. 


Riprap. 


$200 

25,271 

191,996 


114, 178 

3,033 

20,954 


17,025 

77,901 

118.308 

15,379 


Connecticut... 

Delaware 

Georgia 

Hawaii 

Idaho 

Maine 

Maryland 

Massachusetts. 
Minnesota — 

Missouri 

Montana j      20,650 

New  Ilampshixe ■       5, 572 

New  Jersey '  500 

New  Mexico ' 

New  York 

North  Carolina. 

Oklahoma 

Oregon 

Pennsylvania. . 
Rhode  Island.. 
South  Carolina. 
South  Dakota. . 

Texas 

Utah 

Vermont , 

Virginia. 


$13, 160 
36,991 


118,830 

12, 184 

925 


Washington. 
Wisconsin... 


Wyoming. 


762 
6,823 

650 

614 
19,801 

448 
13,939 


25 
16,350 
40,818 
801 


2,998 
7,266 
43,900 
16.700 
8,375 
6,000 
3,949 


Crushed  stone. 


Road, 
making. 


Railroad 
ballast. 


Concrete. 


Other. 


Total 


I 


S6,000 
79,254 


$5,220 


7,000  '. 
40.298  i 
25,000  ! 


36,668 
152,297 


17,392 

1,511 

282.310 

70,585 
8,373 

16,424 


$113,592 
40,713 


$9,800 
'53,256' 


3.510 
41,628 
60,896 


1,000 


5,000 
12,000 


325 

41,266 

1,086 

14.000 

100 


19.926  I 
490.378 
63,297  ' 
48,105  ,. 
35,443  ■ 


14.361 
5.062 
2,010 


3,975 
11,890 


4,900 
2,941 
3,600 


100 

1,002 

25 


10,600 


9 

28,852 

281,936 

14,790 


70,750 
53,939 


80,103 
28,117 
25,480 
25,887 


16,000 


45,880 
167,294 

19,300 
175,847 


14,349 
2,193 


i,a*   -< 

«»7  ..4 
.V>*  'V. 
I>  '.' 
K>  •    • 

2.1lt  4.* 
1.  iv>  -^ 

2.a>  "^ 

&¥ 

\y 
w: 


1,744 
2,726 


17 


2, 431 
59,937 
17,930  i 
110,072  ' 


50,804 


35,591 
106,497 
1,200 
7,450 
9,711 
5,550 
4,500 


11,360 


167,960 


44,082 


107,277 
690 


6 

17,026 

2,7.50 

400 


7,935 
288 


I  ». 

1..T  .M 

2s'^  "- 

99'  *'' 

24  V. 

11:  •-' 

^*  '"* 

ftT4  '♦' 

> « 

122  ■> 

:» :» 

39ii  O 

^2  ^'^ 
1.22^,!«»' 


717,998  620,033,    1,060,658  |    714,574       1,335,530  |    2381,855  j     18,0M.re 


6T0NE. 
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Value  offfraniu  and  other  tgneouB  rocks  produced  in  the  United  States  in  1907  and  1908, 

by  States  and  Territories  and  i«««— Continued. 


1008. 


State  or  Territory. 


Ariiona 

Arkarews 

CftUfomla 

CofcKBdo 

Connectlcat 

Delawue 

Georgia 

Hawaii 

Maine 

Maryland 

Massachusetts... 

Minnesota 

MlSBoari 

New  Hampshire. 

New  Jersey 

NewYork 

North  Carolina.. 

Oldahoma 

Oregon 

Pennsylvania... 

Rhode  Island 

Sonth  Carolina. . 

Texas 

Utah 

Vermont 

Virginia 

Wamington 

Wisconsin 

Other  States 


Sold  in  the  rough. 


Building. 


t5,844 

100 

58,743 

6,486 
33,833 

1,228 
60,850 


Monu- 
mental. 


v44,  QUI 

27,353 
23,218 


27,450 


Other. 


$80,146 

850 

8,051 


1,300 


Dressed 

for 
building. 


SlOO 


710,833 

50,000 

117,242 

047 

125,350 


Dressed 
for 

monu- 
mental 

wwk. 


S2,500 
40 
53,784 
36,584 
58,672 
12,402 
9,500 


Made 

Into 

paving 

Dlocks. 


166,070 


14,051 

6,050 

135,510 


Curbing. 


9845 
123,568 


25,324 

•    5,579 

346,383 


Flag- 
giniS- 


S889 

06 
36,000 


293,371 

110,094 

180,063 

55,243 

728 

02,738 

11,910 

11,441 

108,919 

400 

12,973 

164,006 

5,272 

12,699 

13,790 

917 

79,711 

26,769 

11,151 

9,271 

545 


63,799 

6,824 

358,830 

33,600 

35,455 

111,253 

8,869 

7,166 
29,822 

3,300 
940 

6,172 

149,638 

52,565 

42,026 

2,900 

1,095,223 

12,664 

29,620 

45,838 

7,400 


8,382 

11,600 

50,436 

3,050 

240 

2,300 

1,060 

1,200 


1,205 

173 

820 

45 


3,472 
1,000 


875 


1,055,989 

48,407 

720,796 

34,453 

12,500 

355,628 

5,548 

63,276 

144,261 

10,400 

5,428 

38,531 

71,613 

12,012 

2,109 

337 

676,067 

11,500 

37,702 

34,123 

18,000 


111,774 

3,273 

115,386 

346,380 


136,772 

8,550 

14,625 

46,834 

3,000 

45,000 

3,066 

262,376 

18,697 

51,280 

1,000 

582,051 

22,303 

41,294 

337,200 


368,715 
71,316 

261,880 
35,750 
75,320 

103,833 

2,674 

98,273 

122,488 
400 
40,000 
23,628 
29,651 
12,277 
300 


75,247 
26,003 
91,430 
17,462 


7,558 
3,869 
2,897 
1,964 


35,379 


520 


2,400 

99,070 

2,000 

225 

11,250 

577 

11,670 

12,750 


8,258 


586 
399 
100 


1,547 

10,173 

255 

939,485 


3,836 
6,130 
38,035 
5.350 
2,100 


5,508 
2,000 


1,379,106 


2,226,619 


176, 195 


4,372,152 


2,324,442 


2,420,.'»5 


942,722 


70,744 


State  or  Territory. 


Aiiiona 

Arkansas... 
California... 
Colorado — 
Connecticut. 
Delaware... 

Georgia 

HawaU 

Maine 

Maryland. 


Minnesota 

Missouri 

New  Hampshire.. 

New  Jersey 

NewYork 

North  Carolina... 

Oklahoma 

Oregon... 

Pssuisylvania.... . 

Rliode  Island 

South  Carolina... 


Utah 

Vcnnont.l 

Virginia 

Washington... 

Wtaoofoan 

OtlMT  States... 


Rubble. 


829,476 
51,833 


210, 170 

35,571 

119,516 


6,726 

60,360 

106,461 

18,490 


7,865 

150 

15, 119 

4,933 

2,000 
709 

6,674 
383 

9,475 
25 


385 

18,270 

7,432 

5,488 

600 

718,120 


Riprap. 


822,635 
164,323 


92,931 

1,349 

36,000 

900 

12,326 

7,751 

8,733 

34,056 

3,771 

3,482 

600 

733 

730 


600 
14,606 

421 

73,964 

63,974 

75 


16,336 
672,278 


1,232,684 


Crushed  stone. 


Road 
making. 


SlOO 

6,500 

178,073 


2,000 

69,462 

2,500 

22,035 

2,557 

206,505 

82,501 

10,141 

6,051 

6,329 

8,200 

102,040 

114,474 


158,051 

28,261 

27,476 

30,300 

1,080 


8,641 
21,670 
29,616 
76,703 

6,400 

1,207,666 


Railroad 
ballast. 


$41,470 


37,065 
9,543 


150 

32,923 

9,268 

17,000 


72,195 

28,837 

33,612 

39 


1,909 
"27,666 


1,000 
71,704 


384,215 


Concrete. 


$92,771 
101,612 


3,890 
25,922 
50,518 
49,219 

9,818 
143,838 
33,942 
21, 149 
'5,741 
10,126 

6,058 
21,906 
27,333 

1,700 

6,718 
11,595 

3,838 
35,000 

2,721 


102,936 

1,821 

70,815 

2.400 

853,387 


Other. 


$100 
346 


1,623 


10,412 

9,065 

11,096 

20,680 

4,840 

690 

8,162 

803 


50 
22,538 


20 

13,683 

4,000 

1,550 


75 
1,740 


111,473 


Total. 


$8,544 
152,567 

1,684,504 
121,282 
592,904 
195,761 
970,832 
81,219 

2,027,506 
762,442 

2,027,463 
629,427 
157,968 
867,028 
125,804 
367,066 
764,272 
23,239 
271,868 
324,241 
556,474 
297,874 
190,055 
5,229 

2,451,933 
321,530 
870,944 

1,529,781 
40,320 

18,420,080 


654 


MINEBAL  BfiSOUBCES. 


New  Jersey  had  the  laigest  output  of  trap  rock  in  ld08,  followed 
by  California^  New  York,  Pennsylvania.  Massachusetts,  and  Ck>n- 
necticut  in  the  order  named.  In  1907  California,  on  account  of  laree 
demand  for  crushed  stone  to  repair  roads  damaged  by  the  earthquake 
of  1906,  took  first  rank,  followed  by  New  Jersey,  New  York,  Penn- 
sylvania, Connecticut,  and  Massachusetts. 

In  the  different  crushed-stone  products  there  was  a  decrease  in 
the  stone  for  road  making  and  concrete,  and  a  slight  increase  in 
stone  for  railroad  ballast.    New  Jersey  showed  the  largest  production  ' 
of  stone  for  road  making  in  1908,  Pennsylvania  for  raUroad  ballast, 
and  California  for  concrete. 

The  followii^  table  shows  the  value  of  the  trap-rock  output  in  the 
United  States  in  1907  and  1908,  by  States  and  uses: 

ValiLe  of  trap  produced  in  the  United  SteUes  in  1907  and  1908 y  by  State*  and 

loor. 


Building. 

Paving. 

Crushed  stone. 

1 

state. 

Road  mak- 
ing. 

RaUroad 
ballast. 

CODCTBte. 

other. 

ToteL 

California 

K600 
6.052 

20,947 
5,369 

S132,345 
15, 110 

$435,241 
215,206 
225,983 
657,655 
764,682 
236.486 

S89.031 
74,660 
41,774 

161,367 
7,367 

306,698 

S356,427 
144,825 
141,370 
224,587 
107,090 

$12,105 

4400 

2,530 

15,332 

34  URA 

S1,Q29.74!» 

Coonecticut 

459  ^  V^ 

Massachusetts 

432  uM 

New  Jersey 

31,126 
1,500 
2,409 

das  4> 

New  York 

915  J-C* 

Pennsylvania 

11,235 

190.206         13.933 

7«0.%»»» 

48,203 

182,490 

2,435,152 

680,887 

1,164,606        82,856 

4.5M.ia3 

IOCS. 


Califomia 

Connecticut... 
Massachusetts. 
New  Jersey . . . 

New  York 

Pennsylvania. 


$722 

7,594 

12,235 

11,399 


8,593 


40,543 


$114,996 
8,125 


58,168 
"  "2,"835' 


184,125 


$423,798 
199.540 
348, 108 
678,570 
567,908 
196,769 


2,313,693 


$148,154 
100.000 

30.696 
182,355 

20,580 
201,091 


682,876 


$285,380 
162,950 
117,134 
235,967 
107,234 
106,987 


$6,089 

5,010 

600 

13,054 

28,231 

2.634 


473. .'-.  • 

508. 1 72 

1,079.514 

725  -"^y 
517.  v«* 


1,005,652        55,518  i      4.282,406 


The  following  table  shows  the  quantity  and  value  of  trap  paving 
blocks  produced  in  the  United  States  in  1907  and  1908,  by  States: 

Number  and  value  of  trap  paving  blocks  produced  in  the  United  States,  1907-^,  by  Slata 


Califomia 

Connecticut.. 
New  Jersey . . . 

New  York 

Pennsylvania. 


State. 


Paving  blocks. 


1907. 


Nomber. 


A,  404,  Vcw 
474,580 

1,107,000 
50.000 
55,900 


Total I    4,182,408 

Average  price  per  thousand 


I 


Value. 


$132,345 

15, 110 

31.126 

1,500 

2,409 


182,480 
41 


190& 


Numbor. 


2,765.587  ' 

232.160  • 

1,665,983  I 


63,000 


4,726,730 


$114. 9» 

$.13 
tt.l« 


184.  tS 


STONE.  656 

SANDSTONE. 

The  decrease  of  $1,277,587  in  the  output  of  sandstone  for  1908, 
when  the  value  of  the  output  was  $7,594,091  as  contrasted  with  a 
value  of  $8,871,678  in  1907,  was  a  much  larger  decrease  than  for 
previous  years,  althoujgh  the  value  of  the  43ana8tone  production  has 
Deen  on  the  decrease  smce  1903,  when  it  was  $11,262,259.  The  total 
value  for  1908  is  the  smallest  since  1900,  when  the  value  was 
$6,471,384. 

New  York,  Pennsylvania,  and  Ohio,  with  total  values,  respectively, 
of  $1,774,843,  $1,368,784,  and  $1,244,752  in  1908,  were  the  leading 
sandstone-producing  States.  In  1907  the  rank  and  output  of  these 
States  were,  Pennsylvania,  $2,064,913;  New  York,  $1,978,117;  and 
Ohio,  $1,591,148.  Each  of  these  States  showed  a  decrease  for  1908, 
but  New  York  exceeded  Pennsylvania  in  value  of  output  and  ranked 
first.  The  next  States  in  rank  in  1908  were  Washington,  Arizona, 
California,  Massachusetts,  and  Wisconsin,  with  values  of  production 
ranging  from  $464,587  to  $219,130;  in  1907  the  corresponding  States 
were  California,  Minnesota,  Colorado,  Washington,  and  Massachu- 
setts, with  values  ranging  from  $437,738  to  $243,323.  The  greater 
number  of  sandstone-producing  States  showed  a  decreased  value  of 
output;  but  Washington  and  Arizona  had  a  marked  increase  in 
value  of  output.  The  value  of  sandstone  in  Washington  in  1908  was 
$464,587;  in  1907  it  was  $295,585,  an  increase  for  1908  of  $169,002. 
This  increase  was  due  to  a  large  demand  for  paving  blocks  during  the 
improvement  and  extension  of  streets  in  the  cities  of  Seattle  and 
Tacoma.  The  output  of  Arizona  was  valued  at  $396,358  in  1908; 
in  1907  it  was  $158,435,  an  mcrease  of  $237,923  for  1908.  This  was 
accounted  for  by  the  large  quantity  of  stone,  reported  as  a  fine- 
grained sandstone,  quarried  and  used  at  Roosevelt  in  the  work  on 
the  irrigation  dam. 

In  New  York  and  Pennsylvania  a  part  of  the  sandstone  output  is 
known  to  the  trade  as  bluestone,  the  production  of  which  is  given  in  a 
separate  table. 

BuUdiTig  stone. — Sandstone  for  building  purposes,  including  rough 
and  dressed  stone,  decreased  in  value  from  $3,154,783  in  1907  to 
$2,605,381  in  1908,  a  loss  of  $549,402.  Pennsylvania,  New  York,  and 
Ohio  produced  most  of  the  building  stone,  each  State  showing  a 
decreased  output  for  1908. 

Ganister, — Ganister  reported  from  Pennsylvania,  Wisconsin,  Colo- 
rado, Maryland,  Ohio,  and  lUinois  was  valued  at  $175,325  in  1908 
as  against  $308,520  in  1907,  a  decrease  in  1908  of  $133,195. 

Paving. — Notwithstanding  a  considerable  increase  in  value  in  the 
State  of  Washington  the  total  value  of  the  paving  stone  decreased 
$229,947— from  $884,843  m  1 907  to  $654,896  m  1 908.  Besides  Wash- 
ington, New  York  and  Minnesota  were  large  producers  of  this 
product. 

Curbing. — Sandstone  for  curbing  was  valued  at  $1,025,259  in  1908; 
in  1907  the  value  was  $1,380,516,  a  decrease  of  $355,257  for  1908. 
New  York,  Ohio,  and  Pennsylvania,  the  principal  producers  of  this 
material,  showed  marked  decreases  in  value.  The  New  York  and 
Pennsylvania  output  was  chiefly  bluestone. 

Flagging. — New  York,  Ohio,  and  Pennsylvania  were  the  chief 
States  producing  flagstone,  and  although  the  New  York  output 
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increased  somewhat,  the  output  from  the  other  States  showed  such 
decided  decreases  that  the  total  decrease  amounted  to  $118^545 — 
from  $1,185^79  m  1907  to  $1,067,334  in  1908. 
Rubble. — Rubble  increased  in  Tidue  $113,328 — ^from  $556,440  in 

1 907  to  $669,768  in  1 908. 

Riprap. — Sandstone  sold  for  riprap  increased  in  value  from 
$289,419  in  1907  to  $370,161  m  1908,  a  gain  of  $80,742. 

Crushed  stone. — There  was  a  decrease  in  vidue  in  crushed  stone  of 
$81,211— from  $987,528  in  1907  to  $906,317  in  1908.  The  quantity 
decreased  from  1,336,314  short  tons  in  1907  to.  1,199,872  short  tons 
in  1908,  a  decrease  of  136,442  tons.    The  average  price  per  ton  in 

1908  was  76  cents;  in  1907  it  was  74  cents. 

The  following^  table  shows  the  value  of  the  sandstone  production 
in  the  United  States  from  1904  to  1908,  inclusive,  by  States  and 
Territories: 


Vahu  of  sandstone  production  in  the  United  States,  1904^1908,  by  States  and  Territories. 


state  or  Territory. 


Alabama 

Arizona 

Arkansas 

California 

Colorado 

Connecticut 

Idaho 

Illinois 

Indiana 

Indian  Territory. 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maryland 

Massachusetts... 

Michigan 

Minnesota 

Missouri 

Montana 

Nebraska 

Nevada 

New  Jersey 

New  Mexico 

New  York 

North  Carolina.. 
North  Dakota... 

Ohio 

Oklahoma 

Oregon 

Pennsylvania 

South  Dakota... 

Tennessee 

Texas 

Utah 

Virginia 

Washington 

West  Virginia... 

Wisa)nsin 

Wyoming 


1904. 


S12,788 

91,960 

63,950 

736,662 

281,142 

117,696 

9,320 

47,377 

22,681 


«1. 


9,300 

130,516 

93,622 

8,315 

8,998 

320,861 

74,868 

319,209 

44,455 

64,232 

142 

10,558 

236,426 

133,390 

755,524 

250 


1, 
•2, 


806,062 

2,995 

6,186 

641,510 

338,970 

24,868 

209,313 

70,168 

13,522 

88,185 

287,381 

158.503 

30,986 


1906. 


$28,107 
65,568 
58,161 

685,668 

453,029 
62,618 
22,266 
29,115 
15,421 
2,198 
9,336 
79,617 

280,579 


12,964 

867,461 

123,123 

294,640 

27,686 

46,116 

120 

1,500 

294,719 

101,622 

< 1,831,756 

4,483 

1,065 

1,744,472 

12,914 

1,229 

«2, 487, 939 

193,406 

8,716 

123,281 

43,429 

2,000 

124,910 

171,309 

161,741 

33,591 


10,273,891  I  10,006,774 


1906. 


1907. 


$40,467 

83,149 

65,703 

642,166 

286,644 

(•>-.-. 
11,960 

19,125 

30,740 

615 

6,600 

42,809 

126,123 


0,633 

260,721 

65,396 

285,433 

20,951 

37,462 

6,899 


215,142 

42,574 

</l,906,802 

3,631 

44 

1,426,646 

40,246 

25,960 

<2, 724, 874 

146,966 

14,136 

111,533 

137,529 

6,100 

160,500 

113,360 

181,966 

24,715 


9,160,387 


$48,673 
158,435 
94,275 
437,738 
299,443 

(•) 

24,001 
14,996 
16,426 


3,542 

46,831 
96,450 


13,859 
243,323 
53,003 
800,204 
35,289 
89,216 
11,609 


177,667 

12,450 

«/l,878,117 

4,106 

3,260 

1,591,148 

43,403 

3,904 

<2,064,913 

143,585 

16,523 

106,047 

24,296 

/) 

,586 

^197,926 

286,183 

82,252 


1906. 


$34,099 


42,463 
330,214 
181,  »I 
6S.M9 
33,894 
12.216 


2,337 
67,960 
78. 7» 


295, 


6/ 

241,«3 

8B,1QS 

197.  IM 

17,9&4 

61, 5M 

»  15,815 

154,422 

'10.410 
e  1,774.843 

»i2,r 

<*) 

1,244.73 
57.124 

(*) 
«1.3fi8,7M 
12^.554 

(•) 

1S4.948 
25,0B>7 

(0 

464, 5R7 

127.149 

219, ISO 

44,574 


8,8n,678  '      7,894,091 


a  Included  In  New  York. 

b  Includes  North  Dakota  and  Oregon. 

c  Included  with  New  Mexico. 

d  Includes  Nevada. 

« Includes  bluestone. 

/  Includes  ConnectlGUt. 


g  Includes  Tennessee  and  VlrgfaUa. 

A  Included  with  Nebraska. 

<  Included  with  North  CaioUna. 

i  Included  In  West  VIrginiA. 

*  Includes  a  small  value  fur  Vlrgiiiia. 
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The  following  table  shows  the  value  of  the  sandstone  production 
of  the  United  States  in  1907  and  1908^  by  States  and  Territories,  and 
uses: 

Vahie  of  tandsUme  production  in  the  United  States  in  1907  and  1908,  by  States  and 

Territories  and  uses. 


state  or  Territory. 


Alabama. 
Arinma.. 


California... 

Colorado 

Connecticat. 

Idaho 

Ulinois 

Indiana 

Iowa 


Kentucky 

llaiTlana 

Maasachosetts.. 

mcbigan 

Minnesota 

Missoori 

Montana 

Nebraska 

NewJemy 

New  Mexico 

New  York 

North  Carolina. 
North  Dakota.. 

Ohio 

Oklahcnna 

Oregon. ....... 

Pennsylvania.. 
Sooth  l>akota.. 


Utah..: 

Virginia 

Washington... 
West  Virginia. 

Wisconsin 

Wyommg.... 


Roni^ 
boildmg. 


13,118 

8,680 

14,818 

67,020 


12,730 
6,464 
5,600 
2,766 

11,037 

37,210 
1,760 

38,779 

33,561 
9,438 

17,292 
8,560 
1,409 

83,513 

2,640 

144,673 


3,200 

228,777 

8,758 

3,306 

181,914 

17,288 

795 

12,680 

5,353 


building. 


S800 

215,458 
10,283 


5,525 
4,120 
2,000 


600 

38,170 

30 

52,729 

10,918 

100,270 

7,911 

26,357 


30,750 

1,460 

401,742 

2,650 


373,224 

160 

48 

460,233 

14,745 

13,000 

12,562 

1,002 


Oanister. 


135,100 


1,900 


10,200 


455 


5,600 
'266,'66i 


Paving. 


S525 

4,761 

25,638 


875 
977 


28 
2,700 


750 


78,211 
50 


840 
'868,'607 


60 

1,406 

16 


145,629 
60,015 


15,660 


Curbing. 


116,005 

8,960 

96,987 


325 


13,112 
1,120 
1,643 


19,440 
150 


240 

50 

621,934 


336,974 

85 

21 

315,307 

335 

90 

450 


Flagging. 


1060 

8,600 

46,974 


60 
73 


20,027 
8,000 


528 

1,968 

325 


4,800 

100 

361,383 


460,072 
210 


270,227 
584 


Rubble. 


14,095 
60,427 
4,325 
20,207 
82,792 


5,737 

1,639 

4,850 

606 

1,204 

8,601 

100 

10,215 

7,900 

32,460 

2,940 

2,829 

400 

47,000 

7,900 

22,454 

455 


46,041 
5,354 


116,109 

19,458 

2,240 

11,200 

583 


16,680 
46,263 
56,566 
18,860 


95,640 

50,600 

86,267 

2,525 


48,704 


175,285 

3,065 

833 


12,038 


170 


1,406 
600 


1,106,000  2,048,783 


306,520 


884,843 


1,380,516 


1,185,870 


750 

42,021 

25,156 

9,402 


566,440 
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Vabt£o/ 


Cafiionua. 
Colondo 


Idaho 
nimois 
Indium 
Iowa... 


Ifwytand. 


Michigan 
Minnesota 
Missoari 
Montana 
Nebraska 
New  Jersey 
New  Mexico 
New  York 
Nortli  Carolma 
Nortli  Dakota. 

Ohk) 

Oklalioma 

Oregon 

Pennsrlvania 

SouthDakoU 

Tennessee 

Texas 

Utah... 

Virginia 

Washington.. 

West  Virginia 

Wisconsin 

Wyoming 


MOTERAL  BESOUBCES. 

pn)dmetkm  ra  the  UmUd  SUUet  in  2907  and  1908,  6y  Staiea  and 
Tenitoriet  and  tiMt — Contmued. 

Xe07— Contfnaed. 


53,001 

300.204 

35,: 

39.216 

11, a» 

177,667 

12,430 

»cl,9ra.ll7 

4,10& 

3,aao 

1,591. 14S 

43,4CB 

3,904 

c  2, 054,913 

143, 56S 

16, 

106. 047 

C) 
295,563 

«  197.93b 

236,183 

32,253 


123,750        8,871. t>7l 


•  Included  in  New  York. 

b  Includes  Ctmnecticut. 

e  Includes  bhiestone. 

'Included  in  West  Virginia 

« Includes  small  output  lor  Vliglnla. 
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Value  of  BondiUme  production  in  the  United  States  in  1907  and  1908,  by  States  and 

Territories  and  t«e»— Continued. 

10O8. 


State  or  Territory. 

Roach 
building. 

Dressed 
building. 

Canister. 

Paving. 

Curbing. 

Flagging. 

Rubble. 

AlAfuimft .    . 

13,450 

378,500 

2,660 

9,506 

23,668 

Arfsona ,  , 

S4,600 

4,158 

26,326 

56,767 

5,901 

13,605 

.   6,174 

500 

1,737 

16,500 

850 

79,050 

17,534 

50,048 

11,932 

3,285 

150 

138 

626 

700 

32,510 

Arkiia«nvf 

113,800 

4,025 

13,480 

California 

Colorado 

S14,861 

114,895 

<>>nnecti4*iit     . 

Idaho 

7,867 
538 

niirmit 

700 

76 

200 

192 

2,300 
460 

Iowa 

KaniHW 

12,780 

29,337 

2.850 

500 

46^699 

106 

62,300 

18,813 

25,603 

7,556 

3,674 

3,419 

15,265 
16 

16,020 
300 

300 

Kentucky.... 

275 

1,560 

Maryland 

2,419 

Massachusetts 59,229 

3,150 

Michigan '      15,100 

5,190 

Minnesota ^,795 

81,104 

24,129 
52. 

1,849 
292 

28,859 
1,772 

Miasoari 2,820 

Montana i      40, 755 

3,830 

Nebraska 7,016 

100 

526 

Nevada -' 

New  Jersey 

72,603 

900 

217,968 

4,000 

28,905 

1,230 

270,853 

6,600 

250 

50 

420,404 

2,900 

680 

456,091 

22,998 
7,122 

New  Mexico 

New  York ' 

231,789 

2^230 

Mnrth  rAmtln^ 

1,250 

North  Dakota 

Ohio 

157,074 
8,149 

282,370 
960 

1,575 

7,000 

330,045 
50 

326,593 
100 

19,819 
7,033 

Oregon 

Pennsylvania 

136,064 
46,003 

362,388 
9,875 

111,870 

16,310 
48,700 

199,800 
250 

226,940 
360 

66,470 
7,893 

Soath 'Dakota 

Tmnessee 

Texas 

11,490 
13,117 

33,300 

100 

• 

1,200 
75 

6,290 
5,705 

Utah 

5,775 

Virginia 

Washineton 

1,375 
37,941 
82,705 
23,563 

99,656 
32,393 
27,460 
12,600 

248,973 

1,062 

West  Virginia 

1,269 

1,144 

27,123 

Wisconsin 

43,900 

14,468 

Wyoming. , 

6,201 

1,108,602 

1,496,779 

175,325 

664,896 

1,025,259 

1,067,334 

669,768 

560 
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Valv£  of  tandstone  production  in  the  United  States  in  1907  and  1908,  (y  Statea  and 

Territories  and  tue«— Continued. 

l&OS— Continued. 


Riprap. 

(Pushed  stone. 

Otlier. 

State  or  Territory. 

Road 
making. 

Railioad 
ballast. 

CmiRrete. 

TotaL 

AlahaxnA , 

120,599 

810,000 

4,220 

16,400 

103,955 
6,210 

S50 

S34.0B9 

Ar*tt)Pft 

t2,500 

39l&.3te 

Arln»n!?M ... 

3,725 

3,050 

40 

9250 
92,306 

5 
1,970 
1,086 

42,463 

California 

8,427 

330,214 

Colorado 

181,061 

Conn<K^tiout , . 

55,  M9 

Idaho 

33,394 

lUinois 

122 

1,200 

144 

12,21s 

Tptjiana. , 

3,342 

Iowa 

65 

40 

3,985 

446 

624 

97,254 

35 
350 

2.337 

Kansaff 

18,750 

67,960 

Kentuckv 

100 

363 

1,025 

78,732 

Mfu'yl^nd .  . . , 

6.362 

Massachusetts -. 

25,804 

2,700 

24L.4I33 

Mirf>igan 

30,103 

Mlnnflsota ....x. 

4,755 
4,900 
2,931 
4,755 

8,204 

7,404 

8,382 

1,000 
562 
374 

197,184 

Missouri 

17,964 

Mnnti^nft .    . 

51,564 

Ne^ra^ska 

1 

■  15,815 

Nevada 

New  Jersey 

4,260 

253 

34,828 

22,3i6 

'  ioo 

200 

74,102 

416 

154.422 

New  Mexico 

75 
19,335 

« 10. 410 

New  York 

4,966 

42,257 

'1,774.«»43 

North  Carolina. ......      .  .  .. 

'12,366 

North  Dakota 

(O  ' 

Ohio 

32,716 
1,045 

40,556 

4,970 
5,200 

38,800 
34,682 

3,235 
6 

1.344.753 

Oklahoina , , 

57.134 

Oregon 

(O 

Pennsylvania 

33,273 
4,883 

53,279 

6^000 

• 

76,778 

66,037 
2,500 

20,555 
2,000 

'1.368.7^4 

South  ^Dakota 

128^554 

Tennessee 

(r> 

Texas 

58,230 

27,000 

7,038 
125 

850 

'  "9,55c' 
200 

154.  9A 

Utah 

25,0W7 
(f) 

Virginia 

• 

Washington 

113,062 
10,591 
50,521 

459 
10,213 

464,587 

West  Virginia 

3,040 

2,  no 

725 

86 

200 

127.149 

219.130 

WyoTping. , , , . .    , 

2,010 

44,574 

370,161 

315,729 

119,138 

471,460 

119,660 

7.594, 091 

a  Includes  North  Dakota  and  Oregon.  d  Includes  bluestone. 

h  Included  with  New  Mexico.  « Includes  Tennessee  and  Vlrglnlm. 

c  Includes  Nevada.  /  Included  with  Nebraska. 

g  Included  with  North  Carolina. 


BLUESTONE. 


Bluestone  as  quarried  in  New  York  and  northeastern  Pennsyl- 
vania forms  an  important  industry.  Because  of  the  pecuUar  method 
of  Quarrying  bluestone,  it  has  been  found  that  the  best  figures  of 
proauction  are  obtained  from  the  dealers  who  buy  the  stone  from 
the  numerous  small  quarrymen,  mostly  farmers,  who  get  out  this 
stone  at  unoccupied  intervals.  The  dealers  usually  quanj  for  them- 
selves also,  and  are  better  able  to  give  the  entire  quantity  of  stone 
bought  and  sold  than^  are  the  small  producers.  The  principal  chan- 
nels to  market  for  this  stone  are  the  Erie  Railroad,  the  New  Tork, 
Ontario  and  Western  Railway,  and  Hudson  River,  although  some  is 
shipped  on  other  railroads. 

The  output  for  1908  decreased  in  value.  Producers  and  dealers 
generally  reported  lack  of  demand,  with  consequent  lack  of  produc- 
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tion,  on  account  of  financial  conditions.  The  total  value  for  1908 
was  $1,762,860;  for  1907  it  was  $2,117,916,  a  decrease  in  1908  of 
$355,056. 

Building  stone  increased  in  value  $16,404,  from  $585,341  in  1907 
to  $601,745  in  1908.  Stone  for  all  other  purposes  decreased  in 
value.  As  stated  previously,  bluestone  in  1908  represented  59.18 
]>er  cent  of  the  total  output  of  flagging  and  19.47  per  cent  of  the  total 
output  of  curbing  for  the  entire  United  States.  Both  New  York 
and  Pennsylvania  decreased  in  total  value  of  output,  although  New 
York  increased  in  value  of  building  and  crushed  stone,  while  Penn- 
sylvania decreased  in  value  of  all  products. 

The  following  table  shows  the  value  and  uses  of  the  bluestone  pro- 
duced in  New  York  and  Pennsylvania  in  1907  and  1908: 

Value  and  uses  of  hluesUme  produced  in  New  York  and  Pennsylvania  in  1907  and  1908, 

1907. 


State. 


New  York.... 
Penosylvania. 


Bnildlng 
purposes. 

Flagging. 

Curbing. 

• 

Crushed 
stone. 

other 
purposes. 

$374,360 
210,972 

$468,045 
253,523 

$431,663 
128,740 

$2,675 
54,552 

$79,803 
113,574 

585,341 

721,568 

560,403 

57,227 

193,377 

Total 
value. 


$1,356,555 
761,361 

2,117,916 


i9oe 

L 

New  York 

$415,652 
186,093 

$413,920 
217,690 

$313,319 
116, 197 

$9,219 
6,985 

$68,852 
14,933 

$1,220,962 
541,896 

PfinivfytytintA. , ,    . , .    .    ,  , 

601,745 

631,610 

429,516 

16,204 

83,785 

1,762,860 

MARBIiE. 

The  figures  for  marble  here  presented  include,  for  some  of  the 
States,  the  value  of  quantities  or  serpentine  (verde  antique  marble) 
and  **onyx"  marble.  The  serpentine  (verde  antique  marble)  in- 
cluded is  simply  that  form  of  serpentine  which,  from  its  use  as  orna- 
mental stone  for  interior  decorative  work  in  buildings,  answers  the 
purpose  of  marble.  The  Georgia  and  Pennsylvania  figures  in  this 
report  include  this  st^ne.  Onyx  marble,  or  cave  onjx,  is  included  in 
the  production  of  Kentuckv  and  New  Mexico  in  this  report. 

In  1908  the  commercial  output  of  marble  was  from  Vermont, 
Georgia,  Tennessee,  New  York,  Massachusetts,  Alabama,  Pennsyl- 
vania, Maryland,  Calif omia,  Colorado,  Alaska,  North  Carolina,  Ken- 
tucky, New  Mexico,  Utah,  Missouri,  and  Idaho,  named  in  order  of 
value  of  output.  In  1907  the  producing  States,  according  to  rank, 
were  Vermont,  New  York,  Georgia,  Tennessee,  Massachusetts,  Cali- 
fornia, Pennsylvania,  Maryland,  Alabama,  Alaska,  Oklahoma,  Ken- 
tucky^ New  Mexico,  Utah,  Washington,  and  Idaho,  with  a  quantitv 
for  Missouri  included  with  limestone.  In  1908  Colorado  ana  North 
Carolina  reentered  as  productive  States,  and  Oklahoma  and  Wash- 
ington dropped  out.  Vermont,  Tennessee,  and  Georgia  increased 
in  value  of  output;  the  other  States  decreased. 
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The  marble  output  in  the  United  States  was  valued  at  $7,733,920 
in  1908;  in  1907  the  output  was  valued  at  $7,837,685,  a  loss  of 
$103,765  for  1908. 

The  chief  uses  of  marble  are  for  building  stone,  exterior  and  int^ 
nor  work,  and  for  monumental  purposes. 

Building  stone, — The  value  of  bunding  marble,  Ufagh  and  dressed, 
as  sold  by  the  producer,  was  $3,076,926  in  1908,  an  increase  of 
$217,689  over  the  value  for  1907,  which  was  $2,859,237.  The  total 
for  1908  includes  $747,488  for  rough  building  and  $2,329,438  for 
dressed  building;  in  1907,  the  rough  building  marble  sold  was  valued 
at  $954,092  and  the  dressed  buildmg  stone  at  $1,905,145,  a  decrease 
in  1908  of  $206,604  for  rough  stock  and  an  increase  of  $424,293  for 
dressed  marble. 

Vermont  produces  most  of  the  building  marble,  the  value  of  whose 
output  in  1908  was  $1,558,954,  or  50.67  per  cent  of  the  total  output 
of  building  marble.  This  was  chiefly  dressed  stone.  The  perceDt- 
age  for  Vermont  in  1907  was  42.12  and  the  value  was  $1,204,212. 

New  York,  whose  marble  output  is  chiefly  dressed  building  stone, 
produced  17.78  per  cent  of  the  total  building  stone,  at  a  value  of 
$546,945.  The  Georgia  output,  which  is  pnncipally  rough  stone, 
was  valued  at  $468,981  and  represented  15.24  per  cent  of  the  total. 

Monumental  stone, — ^Monumental  marble  was  valued  at  $2,397  JSO 
in  1908  and  at  $2,640,130  in  1907,  a  decrease  of  $242,350  for  190S. 
In  1908  the  value  of  rough  stock  was  $554,354  and  of  dressed  monu- 
mental stone  $1,843,426;  the  corresponding  figures  for  1907  were 
$596,130  for  rough  monumental  stock  and  $2,044,000  for  dressed 
monumental  stone,  a  decrease  in  1908  of  $41,776  in  value  of  rough 
stock  and  of  $200,574  for  dressed  stone.  Vermont,  with  a  value  of 
$1,848,444,  produced  77.09  per  cent  of  the  total  monimiental  marble: 
Georgia  produced  10.82  per  cent;  and  New  York,  with  4.57  per  cent, 
ranked  third.  The  Vermont  stone  was  chiefly  dressed  stone,  the 
Geor^a  material  was  rough  stone,  and  the  Sew  York  value  was 
practically  evenly  divided  between  rough  stone  and  dressed  stone. 

Interior  work. — ^Vermont,  Tennessee,  and  California  produced  most 
of  the  marble  used  for  interior  decoration,  the  total  value  for  19U> 
being  $1,943,750,  as  against  $1,900,952  for  1907,  a  gain  in  1908  of 
$42,798.  The  Vermont  output  represents  60.93  per  cent,  the  Ten- 
nessee output  28.37  per  cent,  and  tne  California  output  2.61  per  cent 
of  the  total  marble  produced  for  interior  work. 

Other  marble. — Rough  stone  for  other  pui^oses  includes  waste 
marble  sold  to  lime  burners,  to  carbonic  acid  factories,  to  pulp  mills, 
to  iron  furnaces  for  flux,  and  for  road  making,  etc.,  and  dressed 
stone  includes  stone  for  mosaics,  electrical  work,  etc. 

The  Alabama  output  was  from  Gantts  Quarry  and  from  the  vicin- 
ity of  Talladega,  in  Talladega  Countv. 

The  Alaska  output  was  from  Marble  Island,  near  Shakan,  and  from 
Calder,  Prince  of  Wales  Island.  It  is  reported  that  eastern  capital 
is  to  begin  development  in  the  Alaska  marble  field  in  the  near  future. 

The  Arizona  Marble  Company  reports  the  opening  and  develop- 
ment of  marble  quarries  near  Bowie  (Teveston  post-office),  Cochise 
County,  Ariz.  A  description  of  the  marble  oeposits  in  Cochise 
County  is  given  in  BuUetm  No.  380  of  the  United  States  Geological 
Survey." 


a  Paige,  Sidney,  Contrlbutlona  to  eooDomto  geology,  1906,  pt.  1:  Bull.  U.  S.  QeoL  Survey  No.  380.  IVA 
pp.  299-311. 
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The  decrease  in  value  of  California  marble  in  1908  was  $122,877. 
The  value  of  the  output  was  $60,408  in  1908  and  $183,285  in  1907. 
The  producing  localities  in  1908  were  Yallecito,  Calaveras  County, 
and  Columbia,  Tuolumne  County.  Development  and  assessment 
work  was  reported  on  quarry  property  at  Inyo,  Inyo  County;  Topaz, 
Mono  County;  and  near  Victorville  and  Redlands,  San  Bernardino 
County. 

For  the  first  time  in  several  years  Colorado  reported  a  marble  out- 
put. It  was  from  Marble,  Gunnison  County,  where  after  several 
years  of  development  work  the  Colorado-i ule  Marble  Company 
and  the  Crystal  River  Marble  Company  have  begun  to  put  their 
material  on  the  market.  Development  work  was  also  reported  in 
1908  bn  a  marble  or  onyx  deposit  near  Salida,  Chaffee  County. 

In  1907  New  York  exceeaed  Greorgia,  but  in  1908  Geoi^ia  took 
second  place  and  New  York  fourth.  The  output  for  Georgia  in 
1908  was  valued  at  $916,281,  and  represented  about  800,000  cubic 
feet  of  stone;  in  1907  the  total  value  was  $864,757,  and  the  Quantity 
reported  was  about  807,000  cubic  feet,  an  increase  in  value  for  1908 
of  $51,524  and  a  decrease  in  quantity  of  about  7,000  cubic  feet. 
Most  of  the  Georgia  marble  is  sold  in  the  rough  to  the  manufacturers. 

The  small  output  of  marble  reported  from  near  Basin,  Cassia 
County,  Idaho,  was  used  to  supply  local  demand  for  cemetery  stone. 

The  onyx  marble  reported  from  Kentucky  was  from  near  Cave 
City,  Barren  County. 

The  Maryland  output  was  from  Cockeysville  and  Loch  Raven, 
Baltimore  County. 

The  Massachusetts  output  was  from  Ashley  Falls,  Lee,  and  North 
Adams,  Berkshire  County,  and  from  Westfield,  Hampden  Count  v. 
Quanying  was  also  reported  as 'carried  on  at  South  Egremont,  Berk- 
shire Countv,  although  no  material  was  put  on  the  market. 

The  marble  reported  from  Missouri  was  quarried  at  Phoenix, 
Greene  County,  and  quarry  development  was  reported  on  marble 
property  at  Cassville,  Barry  County. 

Sample  blocks  of  marble  were  reported  from  Nevada  as  quarried 
at  Liming,  Esmeralda  County,  and  at  Las  Vegas,  Lincoln  County, 
although  none  was  marketed. 

The  '*onyx''  marble  reported  from  New  Mexico  in  1908  was  from 
Alamogordo,  Otero  County. 

New  York  decreased  $205,093  in  value  of  output  in  1908,  or  from 
$911,951  in  1907  to  $706,858  in  1908.  About  280,000  cubic  feet 
were  sold  for  building  and  monumental  work,  and  besides  this  about 
30^00  lon^  tons  were  sold  for  flux,  crushed  stone,  and  other  uses. 

The  marble  reported  from  North  Carolina  in  1908  was  quarried  at 
Mmphy,  Cherokee  County. 

Tnere  is  included  in  the  Pennsylvania  output  a  quantity  of  ser- 

fentine  (verde  antique  marble), used  chiefly  for  intenor  decorations, 
his  serpentine  is  quarried  near  Easton,  Northampton  County.  The 
other  marble  is  quarried  at  West  Grove,  Chester  County,  in  Derry 
Township,  Dauphin  County,  and  at  King  of  Prussia,  Montgomery 
County.  There  was  a  decrease  of  $15,792  in  the  output  for  1908, 
which  fell  from  $118,539  in  1907  to  $102,747  in  1908. 

A  marble  deposit  near  Westminster,  Oconee  Coimty,  S.  C,  was 
reported  to  this  office  as  opened  in  1908  with  a  view  to  placing  the 
product  on  the  market. 
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*IV»ni#'ss*H',  FHnkir./  t'.ir!  in  r"i<LH  as  a:runst   fuurrli   .n    !'»<'T 
<-rtv»<r<l  tn  vul'u*  of  rn*r?.,«*  o»4r;-i.r  fr>m  $»i>>.I*.^  in  1*MI7  ni  S7*««  _ 
in    t'»ns,   ti  i'iin  of  IIi'J' vV     Tb«^   1  hC  vriiup  was  rT»nrT*^^nT#*»: 
inn.  ;•);  rn})ir  fr*t  An«l  if;-»  l"<'.^  Taliie  by  47f5.7*.>5  mirnr  :»M.r.   &  ri  .-. 

f.if   \*H)S  of  7^>,lJ)-  r-iihu-  f»»^t. 

\  rtirirMi*  iir|>o^tt  n*»»r  Ai*»in«».  Br^w^t^r  Count  v.  T**x..   !ttt»     •--; 
r«*l»4iHrtl  tt<  o{H-ru'<i  «|iirin^  l'««'^.  but  no  marble  wms  piai-t^i  -m  '   •• 

l  li»«  <iii.ifl  4|tirirtrirv  of  niHr^»le  ouArnrHi  in  Utaih  in  \'^)7  wia  '-   :. 
Im-»>im.  lir.iviT  ('otin» v.  an«i  m.%«»  i«»r  monumen^'.il  work. 

VfMniwij  Ml  pH)7  pro«!iii>Ni  .>N  fVS  r-**r  o»P.t  i^f  the  mur^'ie  •»!:• 
till*  I  iM»«'J  >r,it«w       In  I  W'N,  with  *  '^m.ili  in«-n»iis<«»  in  r.*t»  r  .r  u     . 
|.M»  (■.!  Uir  Nr.ifr,  VrMnofit  pr»Nlin*t^l  t%4i5I  pt»r  <^nt  of  f:.r»  *.  '  i.   '  - 
tlin   I  rutni  Sififiw      '1  hf  V#'rnii»nt  pr»^i»n*ti«»n  inrn»tt4^ti   Ivl  ^  *i     *• 
>MlMi\  1 1  out  %l  *»  >t'».7-*4  i!i  I 'Ml?  to  $4  ♦^'»7l*.'»n4i  in  r>0>.     Tht*  •!  .ar.*      • 
»«'i»i»Hr«l  I. If  I'Jor  \%,|H  hJm»u  1. 4 *»<».»«■«»  rulur  f«n»t:  in  i  ♦•'^  •.!••  •;     t- 
Inv    Mr'*»'*»«l  ^'W  rtlHuit   l.«.'>o.i«n)  r'/''ic  ftH»r.  a  i:tH*npa.M*  m  '■•r-*- 
♦  i.»i»   iti    ultiiiit    ,V%0  OOi)  nihir   f»"4't,  lh«»»ij^h  wuii  an  inrrna^H?  in   Vi.  .' 
I  III*  XrrtiiMjit  iii^uMr  l<<  uh4'i|  for  l>i;il  iinij.  rnv'^numentjl,  anti  in^*-"    • 
.I.M.»iMn\o  v\i»tk.  otti-iin«*nt<<.  ni«>^Hio  work«  electrical  wi>rk,  etc..  m-  : 
u  !»»•»•  lit  »itl>   iili  <oii|  HH  dn*H>«»<l  stone. 

ONYX  MARBLE. 

Iti  .i.i.'i  »o(t»i.t|il\  %viih  rv|H^nt«Ni  rtvjuests  concemimronTx  mar^ '^ 
ih.»  i«.ll.«\>in  •  I'Mif  »l«'Mtn»iifM  U  tpven.  A  more  <it'taile«l*'»tat»»r>  - 1 
o..t>  ho  h'un.l  III  a  rrjMitt  4»n  on\x  marbles  by  Ge^^nre  P.  Mem.- 
ini.n  .|  o|    •*•,•!. »,'\.  I  mini  Stutfs  NHtioiidl  Museum.* 

I  «t,'  II  «iti,»  iiti>  \,  »i4  n|tplir4|  to  rnarble,  is  not  to  be  taken  as  mt^ar.- 
M.     |.»i  1 »  *\n  t.iM  \    »i  \Mii«'t\   of  <p)Hrt2  clo^elv  allied  to  as^te.     T^-» 

...,  ^  III  II  I. U^     ittt  lu*it*l  ill  tliis  n»|Mirt  ditTi»rs  fn»m  oniinarv  mar-  •• 
*•'    U    tn  tn  intirr  ol  iii|»i»>ti  t.  .n  III  ihe  earth,  In^ih  bein:;  eN>«*ntiaI  .* 

».i..noo  of  liiMo       rijo  onlntiirv   nmrble  is  a  crvstalline  form  *•{ 

•  '••.M.»M  luni'^toiio,  foittusi  bv  iiiotainorphism:  onvx  marble  it  a 
I.  iMio  »o\rn  to  t\%o  \utii*iu'H  of  ralrite  i>r  travertine  formetl  bv  <lf'p»i- 
.ni  .1)  Iioiu  rttpu'oiiH  .NolmioiiN  of  ralcium  carbonate,  which  from  t'*** 
n.^iniM^r  iif  \lr|to>itioii  rontMins  baiuls  of  wavy  lines  similar  to  t^c* 
h  II.  ii  •!  ^iiiutuiv  of  tlio  priHiiuis  onyx.  One  form  of  onyx  marble  l* 
(•Mill    in   tln^  sialuctito   and   stalagmite   formations  so*  familiar  in 

•»%i'^  mill  iH  H  dopoNii  from  the  cold  water  chai^gT<l  with  calcium 
■  ••»»•  •in»io,  whh  h  •n'oo^  through  the  cracks  in  the  roof  or  floor  t»f  a 
I....  I  .no  iu>oi!i  l  his  is  Usually  called  cave  onyx.  The  oth«T 
I  no  ••!  oM\  \  hmiMr  i^  the  one  that  is  formetl  from  hot  springs  by 
it.  .  |.»*  I  tpimhoit  ol  t  ah-Mioous  matter  from  an  oversaturated  solution 
•I  .  .il.  tnnt  4  iiihoiitiio      ThiN  i<  i:cncrallv  called  on%^  marble. 

I  III*  j.lix  II  'd  tliiloM  II40N  hot\^een  these  two  vaneties  are  found  in 
il.u  1,1. 1  fli.ti  iln^  4»u\  \  nturhlcs  are  translucent  and  the  cave  onyxes 
.114  r<  iit'i'ilU  4*)»'ii|uo  'I  ho  4>tty\  marble  is  (renerally  more  brilliantly 
.  .1  .14.1  iin.)  niMM*  l»«'M»i!ifMl  than  the  cave  onyxes:  the  onyx  marble 
i.  I  |M(i'ill>  liotid  ft*r  It**  unifttrtnity  of  structure  and  homo|*ene«>u5 
(.  <i.o4«    )miI  iIi4«  I'lixr  4)n\\cs  4>ften  show  a  fibrous  structure  and 
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made  up  of  concretionary  layers  which  scale  off.  The  coloring  in 
each  is  due  to  the  presence  or  absence  of  impurities  in  the  water, 
such  as  oxides  of  iron,  aluminuniy  manganese,  etc.  The  cave  onyxes 
generally  contain  fewer  impurities  than  the  onyx  marbles.  It  is  of 
mterest  to  note  in  connection  with  onyx  marbles  and  cave  onyxes 
that  the  best  of  the  onyx  is  found  in  regions  either  formerly  sub- 
jected to  volcanic  action  or  closely  connected  with  hot  springs  or 
deposits  associated  with  hot  springs,  like  those  in  California,  Arizona, 
Utah,  New  Mexico,  and  Lower  Caufornia. 

The  chief  beauty,  and  therefore  value,  of  the  onyx  marble  consists 
in  the  nearly  perfect  uniformity  of  texture  and  structure,  the  trans- 
lucency  which  gives  the  appearance  of  depth,  and  the  delicacy  of 
the  coloring.  The  various  colors  of  the  stone  show  translucent 
whites,  delicate  CTeens  shading  to  very  dark  greens,  delicate  pinks, 
light  browns  and  chocolates,  amber,  ocher,  yellow,  brilliant  red, 
orange,  lemon,  and  often  veining  of  other  colors.  The  coloring  is  in 
some  cases  not  uniform  throughout  and  generally  has  a  wavy  effect, 
with  sometimes  alternating  bands  of  light  and  dark  shades.  The 
white  onyx  marbles  are  sometimes  called  and  sold  under  the  name  of 
alabaster.  The  true  alabaster  is,  however,  a  variety  of  gypsum  and" 
is  softer  and  less  durable  than  the  onyx  marble. 

The  value  of  a  deposit  of  onyx  depends  on  the  size  and  tliickness 
of  the  stone  that  can  be  obtained  from  it,  as  well  as  on  the  coloring 
and  texture  of  the  stone.  It  is  generally  cut  in  slabs,  but  is  also  sola 
in  rough  blocks  suitable  for  carving  or  being  made  into  columns. 

This  stone  takes  a  high  polish  and  is  easily  worked.  The  price 
commanded  in  the  market  is  determined  by  the  beauty  of  the  stone, 
the  size  of  the  block  or  slab,  the  amount  of  work  necessary  to  put  it 
in  shape,  the  difficulty  of  quarrying  or  obtaining  it,  and  the  didiculty 
of  transportation.  The  cave  onyxes  seldom  yield  blocks  or  slabs 
sufficiently  large  and  uniform  in  texture  to  make  them  very  valuable, 
except  for  smedl  ornaments  and  interior  work  where  large  pieces  are 
not  required. 

The  best  known  quarries  of  onyx  in  America  are  in  Mexico;  from 
them  large  and  beautiful  slabs  are  obtained,  and  the  small  pieces 
when  carved  and  polished  are  made  into  ornamental  pieces  ana  sold 
in  various  forms  as  souvenirs.  The  principal  deposits  are  near  Vera- 
cruz and  the  City  of  Mexico,  at  Tecali,  near  the  city  of  Puebla,  and 
in  the  district  of  Tehuacan.  Also  on  Mexican  territorv  are  the  onyx 
deposits  of  Lower  California,  near  the  Gulf  coast,  wliicn  are  probably 
the  most  important  in  Mexico.  Egypt,  Algiers,  Persia,  Italy, 
France,  Spain,  Germany,  and  the  caves  of  Gibraltar  also  have  more 
or  less  valuable  deposits  of  this  stone,  the  Egyptian  and  Algerian 
product  being  generally  known  as  alabaster. 

The  onyx  marble  oi  the  United  States,  except  perhaps  that  of 
California  and  Arizona,  is  not  considered  as  good  as  the  Mexican 
article  in  color  or  in  fineness  of  texture  and  is  more  expensive  for  the 
reason  that  labor  is  cheaper  in  I^Iexico  and  that  in  Mexico  the  quarries 
have  been  opened  long  enough  to  have  transportation  facilities.  In 
most  cases  in  the  United  States  the  onyx  ia  found  in  territory  which 
is  but  little  developed  and  in  which  both  labor  and  transportation 
are  high,  and  the  aeposits  are  owned  by  firms  and  individuals  who 
have  not  the  means  necessary  to   develop  them.    The  principal 
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deposits  in  the  United  States  are  in  Arizona,  Arkansas,  California, 
Colorado,  Idaho,  Connecticut,  Missouri,  Montana,  New  Mexico, 
South  Dakota,  Utah,  Virginia,  Tennessee,  Texas,  and  Washington; 
cave  onyxes,  however,  are  found  in  nearly  all  of  the  large  limestone- 
producing  States. 

California  and  Arizona  were  the  first  States  to  report  any  produc- 
tion of  onyx,  but  at  the  present  time  no  material,  except  for  samples, 
is  being  taken  out  in  these  States. 

In  .^zona  the  best  known  deposits  are  at  Bigbu^,  Mayer,  and 
Cave  Creek  in  Yavapai  County.  The  colors  of  the  Arizona  auarries 
vary  considerably,  and  the  stone  here  is  exceptionally  beautinil. 

In  California  tlie  most  important  deposit  is  found  at  Musick,  San 
Luis  Obispo  County,  where  the  stone  is  a  creamy  white,  with  bands 
or  clouds  of  red,  chocolate  brown,  smoky  black,  etc.  It  is  also 
reported  as  occurring  at  Suisim,  Solano  County;  Sulphur  Creek, 
Colusa  County;  in  San  Bernardino,  Siskiyou,  Llos  Angeles,  Kern, 
Placer,  Tehama,  San  Diego,  Sonoma,  Tulare,  Lake,  and  Mono  coun- 
ties, although  these  deposits  are  but  little  known  and  not  at  all 
developed. 

In  New  Mexico  deposits  have  been  worked  commercially  near 
Alamogordo,  Otero  County,  and  have  been  reported  near  Silver  City, 
Grant  County,  and  at  White,  Lincoln  Coimty. 

The  Kentucky  deposits  of  cave  onyx  at  Cave  City,  in  Barron 
County,  have  been  worked  for  commercial  purposes. 

Virginia  has  deposits  of  cave  onyx,  as  well  as  onyx  marbles, 
although  little  has  oeen  put  on  the  market. 

The  following  table  shows  the  value  of  the  marble  production  in 
1907  and  1908  by  States  and  Territories  and  uses: 

Valiie  of  the  marble  product ^  1907  and  1908 ^  by  States  and  TerrUariea  and 

1907. 


1 

Rough. 

Dressed. 

state  or  Territory. 

Build- 
ing. 

Monu- 
mental. 

other 
pur- 
poses. 

Build- 
ing. 

Monu- 
mental. 

Orna- 
men- 
tal. 

Tnterior 

deoora- 

Uon. 

other 
pur- 
poses. 

To«aL 

Alabama 

$67,780 
35,250 
20,054 

385,704 

11,226 

$4,537 

$8,900 
2,660 
4,500 

18,000 

$2,500 

200 

153,702 

2,000 

$532 

$85,475 

Alaska 

38.110 

Cailfornia 

13,100 
334,600 

1,600 
76,700 

429 
47,758 

183. 2SS 

Georgia 

8M.757 

Idaho 

(•) 

Kentucky 

12,500 
10,000 
07,642 

'  2,895 
14,500 

12.5110 

Marylana 

25,653 
242 

6,400 

2,040 
2,493 

41,750 
61,800 

10,180 
36,050 

"isii* 

fi8.91S 

Massachusetts 

212,4Jto 

Missouri 

(*) 

New  Mexico 

New  York 

2,000 

147,119 

15,000 

17,667 

111,185 

1,050 

68,565 

1,325 

1,250 

10,500 

560 
19,624 

1,500 
590.515 

1,000 
66,286 

aoo 

626 

10,000 

480 

600 
9,842 

f  7.5*5 
911.  «61 

Oklahoma 

16,MJS 

Pemisylvania 

Temiessce 

3,800 
39,500 

53,587 
25,500 

17,235 

3,000 

2,500 

1,874,689 

25,000       llN.xId 

427,463 

71.000      6^.  I«« 

Utah 

2,500 
4,596,724 

Vermont 

126,438 

169,340 

226 

1,077,774 

24,039 

1,183,940 

140,27K 


Washington 

954,092 

596,130 

147,669   1,905,146 

2,044,000 

25,050 

1,900,952 

264,647 

7,S37,eSS 

a  Included  In  New  MexkX).        ^  Included  in  limestone.         e  Includes  Idalio  and  WaahinftOB. 
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Value  of  the  marble  product,  1907  arid  1908,  by  States  and  Territories  and  uses— OonVd, 

1908. 


RoQC^. 

Droned. 

state  or  Territory. 

Build- 
ing. 

Monu- 
mental. 

Other 
pur- 
poses. 

BuUd- 
ing. 

Monu- 
mental. 

Orna- 
men- 
tal. 

Interior 
decora- 
tion. 

Other 
pur- 
poses. 

TotaL 

Alabama 

S806 

38,500 

8,100 

S2,500 

$113 
45,000 

f4,«50 
7,200 

$500 

»77,000 
10,600 
50>82 

S33,419 
400 
276 

01118,580 

&  103,888 

60,408 

Alaska 

11,688 
1,260 

California 

Colorado 

(c) 

Georgia 

368,981 

342,000 

78,800 

100,000 

17,500 

9,000 

916.281 

K«ntiicky  

C) 

ifarylanci 

1,050 
1,888 

8,425 

4,652 

65,190 
110,856 

«  79.317 

Massachusetts 

19,786 

34,660 

8,458 

175.648 

Mifisouri 

(c) 

New  Mexico 

New  York 

74,538 

56,200 

30,421 

472,407 

53,292 

20,000 

706.858 

North  Carolina 

(/5 

Penasy]  vania. 

Tennessee..  ..  ... 

13,444 
83,764 

54,803 
78,440 

9,000 
17,500 

7,000 

15,000 
651,449 

3,500 
10,660 

102,747 

10,755 

37,575 

790.233 

Utah 

(c) 

Veimont 

156,325 

134,036 

190 

1,402,629 

1,714,408 

18,006 

1,184,259 

70,107 

4,679,960 

747,488 

554,354 

154,138 

2,329,438 

1,843,426 

25,506 

1,943,750 

135,820 

7,733,920 

a  Includes  Kentucky  and  Missouri. 

b  Includes  Colorado,  New  Mexico,  and  Utah. 

c  Included  in  Alaska. 


d  Included  in  Alabama. 
« Includes  North  Carolina. 
/  Included  in  Maryland. 


The  following  table  shows  the  value  of  the  marble  produced  in  the 
United  States  from  1904  to  1908,  inclusive,  by  States  and  Territories: 

Value  of  marble  produced  in  the  United  States,  1904-1908,  by  States  and  Territories. 


State  or  Territory. 


Alabama , 

Alaska , 

Arizona 

Arkansas 

California 

Colorado , 

Ctmnectknit 

Georgia 

Idaho 

Kmtucky , 

Maryland , 

Massachusetts.. 

Missouri 

Nevada 

New  Mexico 

NewYoriL.... 
North  Carolina. 

Oklahoma 

Pennsyfyania.. 

Tennessee 

Utah 


1904. 


r,660 


690,714 


Vermont 

Washington. 
Wyoming. . . 
Other  States. 


73,814 
183,388 


4,250 

565,987 
2,741 


4, 


90,390 

505,259 

3,950 

004,669 

23,008 

2,000 

259,916 


6,297,835 


1905. 


S710 


1,000 
95,540 


1906. 


385,000 


16,900 
103,048 


774,560 


138,404 
166,360 


2,200 
795,721 


97,887 

582,229 

1,150 

4,410,820 

60,000 

2,500 


7,129,071 


919,356 


176,495 
271,934 

(<) 
5,000 
500 
557,954 


1907. 


1908. 


185,475 
38,110 


183,285 


ft  1118,580 
<i  103,888 


60,406 
(0 


864,757 

12,500 

98,918 

212,438 


171,632 

635,821 

1,400 

4,676,913 

59,985 

1,000 


7,582,938 


/  7,535 
911,951 


16,805 

118,539 

688,148 

2,500 

4,596,724 

(/) 


7,837,686 


916,281 


(if) 

*  79,317 
175,648 
(.9) 


S, 


'1 
06,858 

(*) 


102,747 
790,233 

4,679,960 


7,733,920 


a  Included  in  other  States. 

ft  Includes  Kmtucky  and  Missouri. 

e  Included  in  Washincton. 

e  Includes  Colorado,  New  Mexico,  and  Utah. 

« Indnded  In  Alaska. 

/Included  in  New  Mexico. 

p  Included  in  Alabama. 

h  Indndes  North  Carolina. 

i  Included  in  limestone. 

/  ladndes  Idaho  and  Washington. 

*  Included  with  Maryland. 

<  mdndes  Alabama,  Alaska,  Arizona,  Arkansas  Connecticut,  and  MisBOurl. 
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The  following  table  shows  the  various  uses  to  which  the  marble 
quarried  in  1903,  1904,  1905,  1906,  1907,  and  1908  was  put: 

Distribution  and  value  of  output  of  marble,  1903-1908,  among  variovs 


Use. 


Sold  by  producers  in  roagh  state. 

Dressed  for  building 

Ornamental  purposes 

Dressed  for  monumental  work. . . 
Interior  decoration  in  buildings. . 
Other  uses 


1903. 

1904. 

1905. 

1906. 

1907.   ' 

$2,454,268 

1,111,072 

51,359 

1,062,339 

663,553 

20,100 

$2,599,052 

988,671 

21,554 

1,211,389 

1,257,963 

219,206 

$2,967,542 

1,168,450 

13,643 

1,170,279 

1,682,651 

106,506 

$1,795,109 

1,550,925 

44  523 

2,214,872 

1,722,446 

246,004 

$1,697,«*91  ' 
1,905,145  . 

25,0fi0 
2,044,000 
1,900,962 
264,647  1 

5,362,686 

6,207,835 

7,129,071 

7,582,938 

7,837,685  i 

Sl,4S,9a 

2,X29,4S 

25,505 

1,843, 4» 

1,943,730 

135,  8B 


lilMESTONE. 

This  report  does  not  include  the  value  of  stone  burned  into  lime 
and  put  on  the  market  and  sold  as  lime,  except  in  cases  where  the 
stone  is  quarried  bv  manufacturing  plants  and  ultimately  burned 
into  lime  and  used  in  the  manufacturing  process.  This  applies 
especially  to  stone  quarried  bv  sugar  factories  and  alkali  ^jvorks, 
which  make  no  accounting  for  the  lime,  but  measure  the  stone  quar- 
ried. A  large  quantity  or  limestone  used  in  the  manufacture  of  l^ort- 
land  cement  is  also  excluded  from  these  figures;  the  value  of  this 
stone  enters  into  and  is  included  in  the  value  of  the  cement. 

The  figures  for  Missouri  include  a  quantity  of  material  known  as 
"chats."  This  is  the  product  obtained  in  the  concentration  of 
zinc  ores.  The  impurity  in  these  ores  is  chiefly  chert,  and  these 
cherty  tailings,  generally  known  as  chats,  have  been  found  to  answer 
exceedingly  well  as  a  road  material,  for  railroad  ballast,  and  for 
concrete.  Although  this  material  has  a  very  small  value  at  the 
mine,  when  shipped  it  takes  the  place  of  stone  valued  at  50  cents  a 
cubic  yard,  and  it  has  been  valued  accordingly.  The  chats  may  be 
purchased  at  the  mine  for  $1  per  car,  the  purcnaser  doing  the  loadii^ 
and  paying  the  transportation.  The  railroads  take  large  quanti- 
ties at  this  rate  for  use  as  ballast,  and  it  is  also  used  for  making  roads 
and  in  all  kinds  of  concrete  work.  The  collection  of  statistics  of 
this  material  for  1908  is  the  first  that  has  been  made.  The  Alabama 
figures  include  a  considerable  quantity  of  chert  used  for  road-making 
purposes. 

Tne  commercial  output  of  lime  is  given  separately  in  a  succeeding 
chapter  of  this  report. 

The  total  limestone  output  decreased  $4,055,629  in  value,  from 
$31,737,631  in  1907  to  $27,682,002  in  1908.  In  1907  there  was  an 
increase  of  $4,410,489  over  the  value  for  1906,  which  was  $27,327,142. 
The  output  for  1908  was  therefore  but  slightly  in  excess  of  the  output 
for  1906.  The  large  increase  in  1907  was  chiefly  in  crushed  stone, 
which  gained  in  value  $2,602,188,  and  in  blast-rurnace  flux,  which 
gained  $1,531,797.  In  1908,  the  large  decrease  was  chiefly  in  blast- 
rumace  flux,  which  decreased  in  value  $3,239,248,  and  m  crushed 
stone,  which  decreased  $767,246.  Other  decreases  in  value  were 
rough  building  stone,  paving  stone,  curbstone,  flagstone,  and  stone 
for  other  purposes.     Dressed  building  stone,  rubble,  riprap,  stone 


STONE.  569 

for  sugar  factories,  and  crushed  stone  for  road  making  increased  in 
value. 

The  chief  States  producing  limestone  in  1908  were,  in  order  of 
rank  of  value,  Pennsylvania,  Indiana,  Ohio,  Illinois,  New  York,  and 
Missouri,  each  reporting  over  $2,000,000.  In  1907  the  rank  of  pro- 
duction for  these  States  was  Pennsylvania,  Illinois,  Indiana,  Ohio, 
New  York,  and  Missouri;  Indiana  and  Ohio  passed  Illinois  in  1908 
and  took  second  and  third  places,  respectively,  while  Illinois  fell  to 
fourth  place.  Thecombined  output  of  tnese  6  States  in  1908  amounted 
to  $19,057,536,  or  68.84  per  cent  of  the  total;  in  1907  these  States 

{>roduced  $21,839,006,  or  68.81  per  cent  of  the  total.  Of  these  6 
eading  States  Indiana  showed  a  small  increase  of  output  for  1908, 
but  in  spite  of  this  the  decrease  of  $2,781,470  for  the  6  combined 
States  was  over  one-half  of  the  total  decrease  in  the  limestone  out- 
put. States  reporting  a  value  of  over  $500,000  in  1908  were  Wis- 
consin, Kentucky,  Michigan,  Minnesota,  West  Virginia,  Tennessee, 
and  Iowa;  in  1907  these  States  ranked  as  follows:  Wisconsin,  Ken- 
tucky, West  Virginia,  Kansas,  Michigan,  Minnesota,  Alabama,  Iowa, 
and  Colorado.  In  1908  Kansas,  Alabama,  and  Colorado  dropped 
from  this  class  of  States,  and  Tennessee,  with  an  increased  output  of 
crushed  stone  for  road  making,  entered  it. 

In  1907  31  States  and  Territories  increased  and  10  States  and 
Territories  decreased  in  value  of  limestone  output;  and  in  1908  16 
States  increased  and  26  States  decreased  in  value  of  limestone  output. 
Building  stone. — ^Limestone  for  building  purposes,  including  rough 
and  dressed  stone  sold  by  producers,  decreased  in  value  $13,704, 
from  $4,580,226  in  1907  to  $4,566,522  in  1908.  In  1907  the  decrease 
from  the  1906  value,  $5,098,631,  was  $518,405.  Rough  building  stone 
sold  by  quarrymen  in  1908  was  valued  at  $2,305,367,  and  dressed 
stone  at  $2,261,155;  the  figures  for  1907  were  rough  stone,  $2,593,875, 
and  dressed  stone,  $1,986,351 — a  decrease  in  1908  of  $288,508  for 
rough  building  stone  and  ai^  increase  of  $274,804  for  dressed  building 
stone. 

Indiana,  with  a  total  output  of  building  stone  valued  at  $2,487,039, 
produced  54.46  per  cent  of  the  total  building  hmestone  in  1908; 
in  1907  the  output  was  $2,378,008,  or  51.92  per  cent  of  the  total,  an 
increase  in  1908  of  $109,031.  This  building  stone  is  quarried  prin- 
cipally in  Lawrence  and  Monroe  counties,  and  is  well  known  as 
''Bedford  limestone"  from  the  town  of  Bedford,  Lawrence  County, 
which  with  Bloomington,  Monroe  County,  forms  the  shipping  center 
for  this  stone.  This  '* Bedford"  stone  is  chiefly  used  for  building 
stone,  although  some  is  sold  for  flagstone,  curbstone,  monumental 
stone,  crushed  stone,  furnace  flux,  and  some — ^not  included  in  this 
report — ^is  used  for  lime  and  for  cement.  Exclusive  of  93,085  tons 
of  stone,  valued  at  $42,150,  used  for  riprap,  crushed  stone,  furnace 
flux,  etc.,  the  total  quantity  and  value  of  limestone  produced  in 
Lawrence  Coimty  in  1908  was  5,199,996  cubic  feet,  valued  at  $1,498,- 
822;  Monroe  Coimty  produced  8,620  tons,  valued  at  $1,719,  for  flux, 
etc.,  and  3,147,097  cubic  feet,  valued  at  $880,218,  of  other  stone. 
The  total  for  the  two  coimties,  exclusive  of  the  flux,  etc.,  was  there- 
fore 8,347,093  cubic  feet,  valued  at  $2,379,040.  In  1907,  the  total 
output  of  these  two  counties  was  7,849,027  cubic  feet,  valued  at 
$2,321,892,  a  gain  in   1908  of  498,066  cubic  feet,  and  of  $57,148. 
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In  1907  the  quantity  from  these  two  counties,  not  included  in  the 
above  fibres,  was  256,960  tons,  valued  at  $110,525,  a  decerase  in 
1 908  in  this  class  of  material  of  155,255  tons  in  quantity  and  of  $66,656 
in  value.  The  low  price  per  ton,  as  represented  by  the  production 
of  Monroe  County,  was  due  to  the  low  price  obtained  for  waste  stone 
sold  for  flux.  In  1908  the  total  quantity  for  the  two  counties  included 
5,373,992  cubic  feet  of  stone  sold  rough,  of  which  3,442,440  cubic  feet, 
valued  at  $767,763,  were  for  Lawrence  County  and  1,931,552  cubic 
feet,  valued  at  $298,993,  for  Monroe  County.  In  1907  there  were 
4,930,055  cubic  feet  of  rough  stone  sold.  Tnis  gives  an  increase  for 
1908  of  443,937  cubic  feet  for  rough  stock.  In  1908  the  two  counties 
reported  2,983,101  cubic  feet  of  dressed  stone,  of  which  1,757,556 
cuoic  feet,  valued  at  $731,059,  were  from  Lawrence  County,  and 
1,225,545  cubic  feet,  valued  at  $581,225,  from  Monroe  Coxmty. 
In  1907  the  quantity  of  dressed  stone  sold  was  2,918,972  cubic  feet, 
an  increase  of  64,129  cubic  feet  for  1908.  In  1907  the  total  value 
for  Lawrence  County  was  $1,413,280,  and  for  Monroe  County 
$908,612 — a  gain  in  1908  of  $85,542  for  Lawrence  Coxmty  and  a 
decrease  of  $28,394  for  Monroe  County.  Most  of  this  stone  was  for 
building  purposes,  but  there  is  included  a  small  quantity  for  rubble, 
curbstone,  and  flagstone.  The  average  price  per  cubic  foot  in  1907 
was  30  cents;  in  1908,  29  cents. 

Missouri  ranked  next  to  Indiana  in  output  of  building  limestone, 
the  value  of  the  output  being  $603,597  as  against  $538,114  for  1907, 
a  gain  in  1908  of  $65,483.  This  stone  is  prmcipally  from  Carthage, 
Jasper  County. 

Paving. — ^Limestone  for  paving  decreased  in  value  $268,663, 
from  $545,300  in  1907  to  $276,637  in  1908.  Pennsylvania  and 
Illinois  usually  produce  most  of  the  limestone  used  for  paving,  but 
in  1908  there  was  comparatively  little  produced  in  Illinois,  and 
Pennsylvania  decreased  m  value  of  output. 

Curbing, — ^There  was  a  decrease  of  U  4 1,274  in  the  curbstone 
output  in  1 908,  or  from  $378,853  in  1907  to  $237,579  in  1908.  Indiana 
furnishes  most  of  this  material. 

FldgffiThg, — ^A  decrease  of  $4,995  marked  the  limestone  output  for 
flagging  in  1908,  or  from  a  value  of  $84,076  in  1907  to  $79,081  in 
1908.     Most  of  this  stone  was  from  Wisconsin. 

Rubble. — Rubble  increased  in  value  $335,315,  from  $1,067,445  in 
1907  to  $1,402,760  in  1908.  Ohio,  Illinois,  Missouri,  and  Mmnesota 
reported  the  largest  productions. 

Riprap. — Riprap  mcreased  in  value  $231,794,  from  $620,328  in 
1907  to  $852,122  m  1908.  Illinois,  Missouri,  Wisconsin,  and  Minne- 
sota produced  most  of  this  stone  in  1908. 

Crushed  atone. — ^Limestone  for  crushed  stone  shows  a  higher  value 
than  any  other  limestone  product;  it  is  used  for  road  making,  railroad 
ballast,  concrete,  paving,  etc.  In  1908  this  output  was  22,913,494 
short  tons,  valued  at  $12,908,207,  a  decrease  of  619,403  short  tons 
in  quantity  and  of  $767,246  in  value  for  1908  as  compared  with  1907, 
when  the  figures  were  23,532,897  short  tons,  valued  at  $13,675,453. 
In  1907  the  increase  over  1906,  when  the  output  was  reported  as 
20,286,589  short  tons,  valued  at  $11,073,265,  was  3,246,308  short 
tons  in  quantity  and  $2,602,188  in  value. 

In  1908  the  total  was  divided  into  11,910,760  short  tons,  valued 
at  $6,880,893,  for  road  making;  5,095,109  short  tons,  valued  at 
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Territories  and  uses — Continued. 

1907--0ontiniied. 


State  or  Tarrltory. 


606 

6,376 


15,000 
407 


058,032 

476,711 

60,817 

76,420 

290,660 


66,565 


Alabama 

Artsona 

Arkansas 

California 

Colorado 

ConneoUcat... 

Florida 

Georgia. 

Idaho 

niinoto 

Indiana 

Iowa 

Kansas 

Kflntucky 

Maine 

Maryland 

Massactiasetts. 

Michigan 

Minnesota 

Missouri 

Montana 

Nebraska. 

New  Jersey 

New  Mexico... 

New  York 

North  Carolina. 

Ohfc) 

Oklahoma 

Oregon 

Pennsylvania I     445,347 

Rhode  Island ■ 

Sooth  DakoU 

13,900 
Texas 
Utah. 


Crushed  stone. 


Road 
making. 


$5,000 


Raflroad 
baUast. 


$5,000 
1,800 


131,708 
116, 143 
428,261 


55,824 
3,545 


956,535 

9,000 

1,232,939 

4,000 


Vermont , 

Virginia 

Washington.., 
West  V&giiiia. 

Wisooosin 

Wyoming 


48,318 


5,257 
37,000 


18,166 
389,430 


I  5,860, vn 


550 


499,204 
134,932 
77,671 
357,820 
292,714 


61,881 


46,516 

22,396 

284,058 


53,584 

8,000 

175,252 

440,223 


393,453 
120,747 


676,776 


118,911 
57,998 


12,260 


271,667 
36,026 


Concrete. 


$21,287 


18,290 
2,620 


155 


Flux. 


$604,654 
64,775 


48,376 

397,244 

1,476 


1,118,919 

60,918 

118,662 

55,460 

53,787 


8,842 


07,763 
103,854 
418,990 


120,977 
3,830 


450,799 


285,159 
15,206 


412,451 


10,500 

41,530 

3,748 


4,860 
32,326 


21, 167 
188,014 


4,144,345  3,670,131 


18,080 

6,900 

423,315 

279,838 


50 
14,489 


1,737 

109,429 

119 

43,612 

118,080 

11,700 

262,873 


343,866 
i,'i34,'793' 


3,829,967 
750 


160,775 
59  394 

266,789 
535 

275,517 
53.868 

52»,587 
73,901 


Sugar 
fsctorles. 


$88,116 
102,887 


9,000 
8,151 


22,234 

2,675 

317 

450 

13,635 


18,000 


4,800 
1*375 


27,600 
"*i,'266 
'i6,'426 


Other. 


$4^751 


281 


48,483 

31,667 

4,041 

12,320 

21,680 

1,350 

1,450 


278,297 

1,099 

40,627 


1,015 
504 


412,513 


242,963 

3,376 

175 

149,370 


1,200 

1,798 

180 

1,565 

150 

7,249 

15,934 

41,074 


Total. 


$604,009 

64,975 

52,207 

177,333 

502,751 

1,476 

15,000 

22,278 

15,900 

3,774,346 

3,624,126 

560,582 

813,748 

891,500 

1,350 

142,825 

1,837 

760,333 

735,319 

2,153,917 

124,690 

312,603 

274,462 

193,732 

2,898,620 

22,328 

3,566,822 

189,568 

5,750 

5,821,275 

750 

11,600 

385,450 

267,757 

306,344 

23,126 

362,062 

62,317 

855,941 

1,027,096 

18,020 


9, 144, 489  ;   316, 860  1, 324, 601  I  31, 737, 631 
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stone.    This  output  decreased  $231;934,  in  value — ^from  $1,324,601 
in  1907  to  $1^092,667  in  1908. 

The  following  table  shows  the  value  of  limestone  produced  in  the 
United  States  in  1907  and  1908,  by  States  and  Territories  and  uses: 

Value  of  the  proctuctUm  of  limestone  in  the  United  States  in  1907  and  1908 ,  by  States  and 

Territories  and  uses. 

1007. 


State  or  Territory. 

Rough 
building. 

Dressed 
building. 

Paving. 

Curbing. 

Flagging. 

Rabble. 

Ripn^. 

Alabama 

S5,200 

200 

10,373 

9,400 

$12,376 

$11,100 

$11,113 

SZ3,97D 

Arizona 

t 

Arlransas. 

33,069 

...|............ 

3,157 
225 

California : 

' 

Colorado 

1 

Connecticut 

1 

Florida 

(                  ; 

Georgia 

1,860 

500 

$200 

245 

Idaho 

Illinois 

83,406 

1,168,476 

108,992 

92,206 

106,293 

26,022 
1,209,532 
34,663 
49,172 
71,938 

150,193 

3,202 

23,411 

53,885 

3,515 

12,031 

204,750 

1,345 

51,663 

23,555 

$5,916 

21,432 

3,682 

4,052 

1,663 

363,045 

20,188 

72,232 

42,613 

2,467 

77,«27 

Indiana 

12,960 

Iowa 

46,146 

TTartfMis 

18,078 

Kentucky 

8,730 

Maine 

Maryland 

2,100 

100 

15,120 

151,985 

205,436 

6,160 

21,050 

700 

300 

176,746 

13,328 

114,250 

4,105 

3,000 

113,919 

1,767 

20 

150 

50 

Massachusetts 

Michigan 

100 
112,993 
332,678 

56,500 
3,065 
2,218 

1,433 
109.928 
218,827 

1,2M 

Minnesota, 

4,264 
14,104 

8,267 
12,099 

98,529 

Missouri 

152,090 

Montana 

Nebraska 

29 

16,963 

17,831 

New  Jersey 

New  Mexico 

180 
25,304 

New  York 

41,202 

14,869 

6,630 

21,453 

8,980 

North  Carolina 

Ohio 

4,495 

2,175 

500 

2,315 

17,027 
9,000 

2,228 

7,855 

100 

2,272 

440 

877 

70,851 
2,663 

63.434 

Oklahoma 

19,566 

Oregon 

aoo 

Pennsylvania 

143,013 

6,820 

27,806 

11.230 

Rhode  Island 

South  Dakota 

1,100 
9,275 
31,295 
10,855 
9,508 
3,170 

;                                     1 

TAnnA,sflen 

9,497 

1,948 

445 

364 

1,130 

2,672^ 
8,388 

3,542 
1,075 

30 

11,100  1 
32,150 

4,018 

Texas 

2I,6S0 

Utah 

475 

Vermont 

107 

850  < 

Virginia 

500 

Washington 

• 

West  Virginia 

420 

110.955 

2,500 

Wisconsin 

39,209 

30,360 

34,873  1 

11,418 

38,117  1 

33.718 

Wyoming 



2,593,875 

1,986,351 

545,300 

378,853 

84,076 

1,067,445 

(90,328 
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Value  of  the  production  of  limestone  in  the  United  States  in  1907  and  1908,  hy  States  and 

Territories  and  uses — Continued. 

1Q07— Continued. 


State  or  Territory. 


Alabama 

Arizona 

Arkansas 

California , 

Coiondo 

Connecticut 

Florida 

Georgia... , 

Idaho 

niinob 

Indifttui 

Iowa 

KanfBM 

Kentocky 

Maine 

Maryland 

Massachusetts.. 

Michigan 

Minnesota 

Missouri 

Montana 

Nebraska 

New  Jersey 

New  Mexico 

New  York 

North  Carolina. 

Ohio 

Oklahoma 

Oregon 

Pennsylvania.. 
Rhode  Island.. 
South  Dakota. . 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Washington 

WestVb^nia.. 

Wisconsin 

Wyoming 


Crushed  stone. 


Road 
making. 


15,000 


608 
6,376 


15,000 
407 


968,032 

476,711 

60,817 

76,420 

290,660 


66,566 


131,706 
116,143 
428,261 


55,824 
3,545 


966,535 

9,000 

1,232,939 

4,000 


445,347 


13,900 
48,318 


5,257 
37,000 


18,166 
389,430 


5,860,977 


RaOroad 
baUast. 


15,000 
1,800 


550 


499,204 
134,932 
77,571 
357,820 
292,714 


61,881 


46,516 

22,398 

284,058 


53,584 

3,000 

175,252 

440,223 


393,453 
120,747 


676,776 


118,911 
57,993 


12,269 


271,667 
36,026 


4,144,345 


Concrete. 


$21,287 


18,290 
2,620 


155 


1,118,919 

60,918 

118,682 

55,469 

53,787 


8,842 


97,762 
103,854 
418,990 


120,977 
3,830 


450,799 


285,159 
15,205 


412,451 


10,500 

41,530 

3,748 


4,850 
32,326 


21, 167 
188,014 


3,670,131 


Flux. 


$604,654 
64,775 


48,376 

397,244 

1,476 


18,060 

6,900 

423,315 

279,838 


50 
14,489 


1,737 

109,429 

119 

43,612 

118,060 

11,700 

262,873 


343,866 
i,"i34*793' 


3,829,967 
750 


160,775 
59  394 

266,789 
535 

275,517 
53,868 

528,587 
73,901 


9,144,489 


Sugar 
factories. 


$88,116 
102,887 


9,000 
8,151 


22,234 

2,675 

317 

450 

13,635 


18,000 


4,800 
'i*375" 


27,600 


1,200 

'■i6,'426" 
316,860 


Other. 


$4,751 


281 


48,483 

31,667 

4,041 

12,320 

21,680 

1,350 

1,450 


278,297 

1,099 

40,627 


1,015 
504 


412,513 


2^,953 

3,375 

175 

149,370 


1,200 

1,796 

180 

1,565 

150 

7,249 

15,934 

41,074 


1,324,601 


Total. 


$604,609 

64,975 

52,207 

177,333 

502,751 

1,476 

15,000 

22,278 

15,900 

3,774,346 

3,624,126 

560,582 

813,748 

891,500 

1,350 

142,825 

1,837 

760,333 

735,319 

2,153,917 

124,690 

312,603 

274,452 

193,732 

2,896,520 

22,328 

3,566,822 

189,568 

5,750 

5,821,275 

750 

11,600 

385,450 

267,757 

306,344 

23,126 

362,062 

62,317 

855,941 

1,027,006 

18,920 

31,737,631 
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The  following  table  shows  the  value  of  limestone,  by  States,  from 
1904  to  1908,  inclusive: 

Value  of  limestone  from  1904  to  1908,  by  States  and  Territories. 


State  or  Territory. 


Alabama 

Arizona 

Arkansas 

California 

Colorado 

Connecticut 

Florida 

Georgia 

Idaho 

Illinois 

Indiana 

Indian  Territory. 

Iowa 

Kansas 

Kentucky 

Maine 

Maryland 

Massachusetts... 

Michigan 

Minn^ta 

Missouri 

Montana 

Nebraska 

New  Jersey 

New  Mexico 

New  York 

North  Carolina.. 

Ohio 

Oklahoma 

Oregon 

Pennsylvania... 
Rhode  Island... 
South  Carolina. . 
South  Dakota. . . 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Washington 

West  Virginia... 

Wisconsin 

Wyoming 


1904. 

1005. 

1006. 

1907. 

ite. 

$408,723 

$532,103 

$579,344 

$694,609 

$479,730 

250 

135 

40 

64,075 

•  50,130 

106,147 

154,818 

48,844 

62,207 

61,971 

74,670 

40,002 

80,205 

177,333 

237,320 

124,600 

280,020 

373,158 

602,751 

^823 

830 

1,558 

1,171 

1,476 

*3,727 

34,278 

5,800 

1,450 

15,000 

41,910 

15,200 

0,030 

16.042 

22,278 

8.4B6 

5,000 

14,105 

12,600 

15,900 

36,000 

2,690,822 

8,511,800 

2,042,331 

3,774,346 

3,122.&58 

2,789,500 

3,180,250 

3,725,565 

3,624,126 

3,643,361 

6,076 

6,512 

44.622 

442,585 

451,701 

403,815 

660,582 

630,  M6 

709,286 

923,380 

840,203 

813,748 

403,  176 

692,417 

744,465 

795,406 

801,500 

810,190 

2,955 

7,428 

2,000 

1,350 

(«) 

128,421 

140,402 

170,046 

1^,825 

128,501 

7,566 

65,008 

10,750 

1,837 

1,960 

501,708 

644,754 

656,260 

760,333 

660,017 

517,940 

555,401 

632,115 

735,319 

667,006 

2,277,960 

2,238,164 

1,068,334 

2,153,917 

2,130,136 

109,765 

103,123 

141,062 

124,690 

134,506 

236,780 

225,110 

276,381 

312^630 

330,570 

76,710 

147,353 

221, 141 

274,452 

172,000 

7,200 

125,493 
2,204,724 

103,732 

(') 

1,636,255 

1,070,068 

2,898,620 

2,684,559 

12,088 

16,500 

30,583 

22,328 

(«) 

2,406,355 

2,850,703 

3,025,038 

8,566,822 

3,519,557 

02,246 

163,412 

127,361 

189,568 

257,000 

5,300 

8,600 

7,480 

5,750 

6,230 

3,708,750 

4,490,503 

4,865,130 

6,821,275 

4,057,471 

312 

300 

678 

7S0 

(<^) 

225 
3,954 

■ 

6,653 

10,400 

11,600 

if) 

288,053 

401,622 

481,952 

385,450 

9635. 8» 

252,745 

171,847 

230,125 

267,767 

314,571 

170,447 

232,510 

248,868 

306,344 

253,000 

0,653 

11,005 

14,728 

23,126 

20.731 

165,450 

212,660 

260,343 

362,062 

280,  S«2 

71,857 

52,470 

49,192 

62,317 

31.600 

460,303 

671,318 

628,602 

855,041 

645,385 

738,684 

804,061 

801,746 

1,027,005 

1,102,000 

15,000 

23,340 

63,783 

18,920 

*  31. 168 

22,178,064 

26,025,210 

27,327,142 

31,737,631 

27,«2.O08 

a  Includes  New  Mexico, 
b  Includes  Maine  and  Rhode  Uland. 
c  Included  with  Connecticut. 
'Included  with  Arlsona. 


e  Included  with  Tenimne. 
/Included  with  Wy<miiiig. 
ff  Includes  North  Carolina. 
Alndndes  South  Dakota. 
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The  following  table  shows  the  production  of  limestone  for  furnace 
flux  in  1907  and  1908,  by  States,  in  long  tons: 

Production  of  furnace  flux  in  1907  and  1908,  by  States,  in  long  tona. 


State  or  Territory. 


Alabama 

Arizona 

California 

Colorado 

Connecticut. . . 

Georgia 

Idaho 

niinois 

Indiana 

I^ftfKaa 

Kentucky 

Maryland 

liassachuaetts. 

Michigan 

Minnesota 

Missouri 

Montana 

Nebraska 

New  Jersey... 
New  York. . . . 
Ohio 


Oregon 

Pennsylvania. 
Rhode  Island, 
x'ennessee. ... 

Texas 

Utah 

Vermont 

Virginia 

Washington.. 
West  Virginia. 

Wisconsin 

Wyoming 


Total 

Average  price  per  ton. 


1907. 


Quantity. 


939,437 

115,714 

38,225 

672,801 

3,735 

30,825 

4,100 

970,158 

677,052 

SO 

31,752 


3,560 

128,926 

135 

55,371 

236,200 

18,000 

465,018 

584,964 

2,497,616 


7,178,508 

600 

299,247 

93,531 

372,896 

635 

541,610 

80,295 

1,063,772 

114,764 


r-',  119,297 


Value. 


$604,654 

64,775 

48,376 

397,244 

1,476 

18,080 

6,900 

423,315 

279,838 

50 

14,489 


1,737 

109,429 

119 

43,612 

118,080 

11,700 

262,873 

343,866 

1,134,793 


3,829,967 

750 

169,775 

59,394 

266,789 

535 

275,517 

53,868 

628,587 

73,901 


9,144,489 
.63 


1908. 


Quantity. 


582,958 

70,718 

78,305 

441,490 

2,564 

1,522 


1,209,326 
272,505 


21,947 
421 


104,186 

100 

18,624 

216,964 

18,000 

318f465 

357,194 

1,444,412 

104 

4,360,381 


260,294 

43,716 

209,708 

334 

289,369 

43,640 

666,087 

62,718 

6,500 


11,091,442 


Value. 


$386,874 

42,430 

86,945 

276,140 

al,488 

946 


640,718 
139,703 


11,283 
210 


66,841 

100 

14,678 

116,071 

11,700 

149,301 

206,768 

635,354 

130 

2,324,173 

142,673 

31,266 

161,383 

334 

169,847 

26,410 

337,742 

25,935 

8,908 


5,905,241 
.63 


a  Includes  Rhode  Island. 


ft  Included  with  Connecticut. 


SURVEY  PUBUCATIONS  ON  BUILDING  STONE  AND 

ROAD  METAL. 

The  following  list  comprises  the  more  important  pubUcations  on 
building  stone  and  road  metal  by  the  United  States  Geological  Sur- 
vey. These  publications,  except  those  to  which  a  price  is  affixed, 
can  be  obtained  free  by  applying  to  the  Director,  United  States 
Geological  Survey,  Wasmngton,  D.  C.  The  priced  publications  may 
be  purchased  from  the  Superintendent  of  Documents,  Government 
Printing  Office.  Washington,  D.  C.  The  annual  voluines  on  Mineral 
Resources  of  tne  United  States  contain  not  only  statistics  of  stone 
production  but  occasional  discussions  of  available  stone  resources 
in  various  parts  of  the  country.  Manv  of  the  Survey's  geologic  folios 
also  contain  notes  on  stone  resources  that  may  be  of  locm  importance. 

Alden,  W.  0.  The  stone  induatry  in  the  vicinity  of  Chicago,  111.  In  Bulletin 
No.  213,  pp.  357-360.    1903.    25c. 

Bain,  M.  F.  Notes  on  Iowa  building  stonee.  In  Sixteenth  Ann.  Bq;>t.,  pt.  4, 
pp.  500-503.    1895. 

Bastin,  E.  S.    (See  Leighton,  Henry,  and  Bastin,  E.  S.) 

BuBCHABD,  E.  F.  Concrete  materialB  produced  in  W  Chicago  diatiict*  III 
BuUetin  No.  340,  pp.  383-410.    1908. 

13260— M  B 1908,  rr  2 87  ' 


578  MINERAL  RESOURCES. 

Clapp,  F.  G.    Limestones  of  southwestern  Pennsylvania.    Bulletin  No.  249.     1905. 

Coons,  A.  T.  Stone.  In  Mineral  Resources  U.  S.  for  1907,  pt.  2,  pp.  563-e05. 
1908. 

Dale,  T.  N.  The  date  belt  of  eastern  New  York  and  western  Vermont.  In 
Nineteenth  Ann.  Rept.,  pt.  3,  pp.  153-200.    1899.    12.25. 

The  slate  mdustry  oi  Slatington,  Pa.,  and  Martinsbuig,  W.  Va.  In  Bulle- 
tin No.  213,  pp.  361-364.     1903.    25c. 

Notes  on  Arkansas  roofing  slates.    In  Bulletin  No.  225,  pp.  414-416. 

1904.  35c. 

Slate  investigations  during   1904.    In  Bulletin   No.   260,   pp.   486-4SS. 

1905.  40c. 

Note  on  a  new  variety  of  Maine  slate.    In  Bulletin  No.  285,  pp.  449- 

450.     1906.    60c. 

Recent  work  on  New  England  granites.    In  Bulletin  No.  315,  pp.  356- 

359      1907 

The  gr^ites  of  Maine.    Bulletin  No.  313.    202  pp.    1907. 

The  chief  commercial  granites  of  Massachusetts,  New  Hampshire,  and 

Rhode  Island.    Bulletin  No.  354.    228  pp.    1908. 

The  granites  of  Vermont.    Bulletin  No.  404.    (In  press.) 

The  granites  of  Connecticut.    (In  preparation.) 

Dale,  T.  N.,  and  others.  Slate  deposits  and  slate  industry  of  the  United  8tat«^. 
Bulletin  No.  275.    154  pp.    1906.    15c. 

Darton,  N.  H.  Marble  of  White  Pine  County,  Nov.,  near  Gandy,  Utah.  Id 
Bulletin  No.  340,  pp.  377-380.    1908. 

Strpctiu-al   materials  near   Portland,    Or^.,    and   Seattle  and    Tftcoma. 

Wash.    Bulletin  No.  387.    —  pp.    1909. 

DiLLER,  J.  S.  Limestone  of  the  Redding  district,  California.  In  Bulletin  No. 
213,  p.  365.     1903.    25c. 

Eckel,  E.  C.  Slate  deposits  of  California  and  Utah.  In  Bulletin  No.  22''>. 
pp.  417-422.     1904.    35c. 

HiLLEBRAND,  W.  F.  Chemical  notes  on  the  composition  of  the  roofing  slater 
of  eastern  New  York  and  western  Vermont.  In  Nineteenth  Ann.  Rept.,  pt.  3. 
pp.  301-305.     1899.    $2.25. 

Hopkins,  T.  C.  The  sandstones  of  western  Indiana.  In  Seventeenth  Ann. 
Rept,,  pt.  3,  pp.  780-787.     1896. 

Brownstones  of  Pennsylvania.    In  Eighteenth  Ann.  Rept.,  pt.  5,  pp. 

1025-1043.     1897. 

Hopkins,  T.  C,  and  Siebenthal,  C.  E.  The  Bedford  oolitic  limestone  of  Indiana. 
In  Eighteenth  Ann.  Rept.,  pt.  5,  pp.  1050-1057.    1897. 

Humphrey,  R.  L.  The  fire-resistive  properties  of  various  building  material. 
Bulletin  No.  370.    99  pp.    1909. 

Keith,  A.    Tennessee  marbles.    In  Bulletin  No.  213,  pp.  36&-370.    1903.    25c. 

Leiohton,  Henry,  and  Bastin,  E.  S.  Road  materials  of  southern  and  ea.->t- 
em  Maine.  Bulletin  No.  33,  Office  of  Public  Roads,  Department  of  Agriculture. 
1908.    (May  be  obtained  from  Department  of  Agriculture.) 

Ries,  H.  The  limestone  quarries  of  eastern  New  York,  western  Vermont,  Massa- 
chusetts, and  Connecticut.  In  Seventeenth  Ann.  Rept.,  pt.  3  (continued),  pp- 
795-811.     1896. 

Shaler,  N.  S.  Preliminary  report  on  the  geology  of  the  common  roads  of  the 
United  States.    In  Fifteenth  Ann.  Rept.,  pp.  259-306.    1895. 

;-  The  geology  of  the  road-building  stones  of  Massachusetts,  with  some  con- 
sideration of  similar  materials  from  other  parts  of  the  United  States.  In  Sixteenth 
^nn.  Rept.,  pt.  2,  pp.  277-341.    1895. 

Siebenthal,  C.  E.  The  Bedford  oolitic  limestone  [Indiana].  In  Nineteenth 
Ann.  Rept.,  pt.  6,  pp.  292-296.    1898. 

(See*  also  Hopkins,  T.  C,  and  Siebenthal,  C.  E.) 

Smith,  G.  O.  The  granite  industry  of  the  Penobscot  Bay  district,  Maine.  In 
BuUetin  No.  260,  pp.  489-492.    40c. 
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BUILDINO   STONE   STATISTICS. 

The  statistical  reports  on  the  production  of  stone,  etc.,  will  be 
found  in  the  following  volumes  of  Mineral  Resources  of  the  United 
States. 

1882.  Structural  Materials,  pp.  450-464,  50c. 

1883-4.  Structural  Materials,  pp.  662-670,  60c. 

1885.  Structural  Materials,  Dy  H.  H.  Sproull,  pp.  396-413,  60c. 

1886.  Structural  Materials,  by  Wm.  G.  Day,  pp.  517-^66,  40c. 

1887.  Structural  Materials,  by  Wm.  C.  Day,  pp.  503-^34,  50c. 

1888.  Structural  Materials,  by  Wm.  C.  Day,  pp.  516-557,  50c. 
1889-90.  Stone,  by  Wm.  C.  Day,  pp.  373-440,  50c. 

1891.  Stone,  by  Wm.  C.  Day,  pp.  456-473,  50c. 

1892.  Stone,  by  Wm.  C.  Day,  pp.  704-711,  50c. 

1893.  Stone,  by  Wm.  C.  Day,  pp.  543-602,  50c. 

1894.  16th  Annual  Report,  U.  B.  Geological  Survey,  pt.  4,  Nonmetallic  Products. 
Stone,  by  Wm.  C.  Day,  pn.  436-510. 

1895.  17th  Annual  Report,  U.  S.  Geological  Survey,  pt.  3  continued,  Nonmetal- 

lic Products,  except  Goal. 
Stone,  by  Wm.  G.  Day,  pp.  759-811. 

1896.  18th  Annual  Report,  U.  S.  Geological  Survey,  pt.  5  continued,  Nonmetal- 

lic Products,  except  Goal. 
Stone,  by  Wm.  G.  Day,  pp.  948-1068. 

1897.  19th  Annual  Report,  XJ.  S.  Geol^cal  Survey,  pt.  6  continued,  Nonmetal- 

lic Products,  except  Goal  and  Coke. 
Stone,  by  Wm.  G.  Day,  pp.  205-309. 

1898.  20th  Annual  Report,  U.  S.  Geological  Survey,  pt.  6  continued,  Nonmetal- 

lic Products,  except  Goal  and  Goke. 
.Stone,  by  Wm.  G.  Day,  pp.  269-464. 

1899.  2l8t  Annual  Report,  U.  S.  Geological  Survey,  pt.  6  continued,  Nonmetal- 

lic Products,  except  Goal  and  Goke. 
Stope,  pp.  333-360. 

1900.  Stone,  pp.  661-691,  70c. 

1901.  Stone,  pp.  641-666,  70c. 

1902.  Stone,  pp.  66&-701. 

1903.  Stone,  pp.  755-789,  70c. 

1904.  Stone,  pp.  801^^1. 

1067.  $1. 


1905.  Slate,  by  A.  T.  Goons,  pp.  1011-1017;  Stone,  by  A.  T.  Goons,  pp.  1021- 

1067.  $1. 

1906.  Slate,  by  A.  T.  Goons,  pp.  1001-1005;  Stone,  by  A.  T.  Goons,  pp.  1007-1041. 

1907.  Slate,  by  A.  T.  Goons,  pt.  2,  pp.  557-562;  Stone,  by  A.  T.  Coons,  pt.  2, 

pp.  563-605,  50c. 

1908.  Slate  J  by  A.  T.  Goons,  with  general  note  on  the  Classification  and  Charac- 

teristics of  Slate,  by  T.  Nelson  Dale;  Stone,  by  A.  T.  Coons. 


ABRASIVE  MATERIAL.8. 


By  W.  C.  Phalbn. 


INTRODUCTION. 

The  abrasive  materials  included  in  this  report  are  millstones  and 
buhrstones,  grindstones  and  pulpstones,  oilstones  and  scythestones, 
corundum  and  emery,  abrasive  quartz  and  abrasive  feldspar,  garnet, 
infusorial  earth  and  tripoli,  pumice,  and  the  artificial  abrasives  carbo- 
rundum, alundum,  and  crushed  steel.  Of  some  of  these  materials  only 
a  small  part  of  the  entire  product  is  actually  used  for  abrasive  purposes. 
In  this  report,  so  far  as  it  has  been  j)ossible^  there  is  included,  with 
the  exception  of  tripoli  and  possibly  infusonal  earth,  only  that  part 
of  the  product  that  is  actually  used  for  abrasive  purposes.  Thus 
under  grindstones  and  pulpstones,  which  are  obtamea  from  sand- 
stone, only  a  small  percentage  of  the  stone  that  is  quarried  is  used 
in  the  manufacture  of  abrasives,  the  remainder  being  used  chiefly 
in  the  building  industry;  also,  as  stated  on  another  page,  only  a 
small  proportion  of  the  crystalline  quartz  and  feldspar  produced  is 
used  in  the  abrasive  industry.  A  large  part  of  the  tripoli  mined  in 
Missouri  is  used  in  the  filter-stone  industry.  Practically  all  the  raw 
material  mined  or  quarried  for  millstones,  pumice]!  corundum, 
emery,  and  garnet  (except  the  gem  garnet)  is  used  for  abrasive 
purposes. 

Fairly  detailed  descriptions  of  the  occurrence  and  mode  of  prepara- 
tion of  the  different  abrasive  materials  have  appeared  in  preceding 
rei>orts  of  the  United  States  Geological  Survey.  Thus,  in  tne  report 
for  1907,  a  detailed  description  was  given  of  tne  method  of  preparing 
millstones  from  the  Esopus  conglomerate  in  Ulster  County.  N.  Y., 
the  center  of  the  millstone  industry  in  that  State,  and  also  of  tne  mode 
of  preparing  Missouri  tripoli  for  use  in  filter  stones.  In  the  present 
report  the  garnet  deposits  in  New  York  are  treated  at  some  length, 
as  well  as  the  occurrence  of  pumice  in  the  central  Western  States, 
and  a  detailed  description  is  given  of  the  methods  employed  m  the 
manufacture  of  scythestones  at  Pike,  N.  H.  A  detailed  description 
of  the  manufacture  and  technology  of  alundum,  among  the  artificial 
abrasives,  is  also  given. 

The^  following  table  gives  the  value  of  all  the  natural  abrasive 
material  produced  in  the  United  States  during  the  years  1904  to 
1908,  inclusive.  The  value  of  the  production  for  1908  showed  a 
decline  of  $606,698  as  compared  witn  that  of  1907.    There  was  an 
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The  total  estimated  value  of  all  abrasive  materials  consumed  in  the 
United  States  for  the  years  1904  to  1908,  inclusive,  is  given  in  the 
following  table. 

Total  valtie  of  all  abragive  maUriaU  oonsmaed  in  the  United  States^  1904^1908, 


Y«u-. 


1904 
1305 
1906 
1907 
1908 


Nataral 
sbrasives. 

Artificial 
abrasives. 

Imports. 

$1,407,101 
1,427,980 
1,473,393 
1,680,737 
1,074,039 

$830,926 

701,400 

777,061 

1,027,246 

026,340 

$547,804 
654,821 
909,964 
754,140 
476,073 

Total 
value. 


$2,786,831 
2,784,001 
8,160,438 
3,462,123 
2,176,452 


BUHRS^ONES  AND  MILLSTONES. 

The  production  of  buhrstones  and  millstones  in  the  United  States 
in  1908  was  valued  at  $31,420,  substantially  the  same  production  as 
in  1907. 

The  market  for  millstones  has  been  greatlv  curtailed  of  late  vears. 
The  table  riven  on  a  subsequent  page  shows  that  recently  the  industry 
has  dwinaled  very  much  and  tiiat  the  value  of  the  production  for 
1908,  as  well  as  for  1907,  closely  approximates  what  it  was  at  the 
beginning  of  the  present  decade.  1  he  explanation  of  this  falling  off 
in  the  millstone  industry  is  due  to  the  introduction  of  superior  forms 
of  grinding  machinery,  chiefly  rolls,  bell  mills,  etc.  The  roller-mill 
process  is  now  used  almost  exclusively  in  grinding  wheat.  Some 
corn  and  mustard  mills  in  the  Southern  States  still  use  handmade 
millstones.  A  part  of  the  product  is  sold  to  the  cement  and  talc 
manufacturers  and  to  grinders  of  quartz  and  mineral  paints. 

The  production  of  millstones,  as  usual,  came  from  but  four  States, 
namely.  New  York,  North  Carolina,  Pennsylvania,  and  Virginia. 
Though  stone  suitable  for  buhrstones  and  millstones  is  found  in  other 
States,  there  was  no  production  from  them  reported  to  this  office. 

Millstone  industry  in  New  York. — New  x  ork  has  led  for  many 
years  in  the  production  of  millstones  and  chasers,  the  latter  term 
being  applied  to  stones  which  run  on  edge.  The  raw  material  is 
obtained  in  Ulster  County,  southeastern  New  York,  and  is  known  as 
Esopus  stone,  Esopus  being  an  early  name  for  Kingston,  which  was 
formerly  the  main  point  of  shipment.  The  material  suitable  for 
millstones  is  quarried  from  the  Snawangunk  conglomerate,  which  is 
found  near  the  western  base  of  Sbawangunk  Mountain  in  the  Valley 
of  Rondout  River.  The  material  suitable  for  millstones  is  exceed- 
inglv  scanty,  being  confined  in  linear  extent  to  a  strip  extending  from 
Iligh  Falls  on  the  north  to  Kerhonkson  on  the  south,  a  distance  of 
approximately  10  miles.  Beyond  these  limits  the  texture  and  other 
properties  of  the  rock  have  been  found  unsuitable  for  the  highest 
grade  of  stones. 

The  methods  employed  in  quarrying  the  rock  are  simple.  The 
rock  is  pried  or  split  out,  advantage  bemg  taken  of  the  joint  planes, 
especially  the  concentric  surface  joints.  The  tools  used  are  the 
ordinary  hand  drill,  to<:^ether  with  plugs  and  feathers.  Blasting  is 
often  resorted  to,  but  the  charges  of  powder  are  usually  light.  The 
rough  stones  thus  obtained  are  quarry  dressed  and  finished,  these 
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operations  being  performed  entirely  by  hand,  the  chief  tools  employed 
being  the  bull  point  and  hammer.  The  operation  of  drilling  the 
"eye"  is  performed  by  centering  the  stone  and  then  drilling  from  the 
center  of  Doth  faces  inward.  In  many  stones  the  eye  is  square.  To 
fashion  a  square  eye,  a  round  eye  is  first  drilled  out  and  then  squared 
up.  A  few  of  the  men  engaged  in  the  industry  make  a  modification 
of  the  re^lar  millstone  mr  use  in  the'grindmg  of  paint.  In  this 
modification  the  ordinary  millstone  is  cut  in  halves  and  an  iron  casting 
is  placed  between  the  halves,  which  are  then  joined  together  by  an 
iron  band. 

Chasers  are  larger  than  the  regular  millstones.  They  are  used  for 
heavier  work  as  m  grinding  quartz,  felddpar,  barytes,  etc.,  and  as 
already  mentioned,  they  run  on  edge.  Though  they  are  made  with  a 
diameter  as  short  as  24  inches,  tney  are  usually  turned  out  with 
diameter!^  ranging  from  50  to  84  inches,  and  as  much  as  22  inches  in 
thickness.  These  chasers  are  run  on  pans  paved  with  blocks  of 
Esopus  conglomerate,  which  are  usually  roughly  cubical  with  edges 
about  a  foot  in  length.  In  grinding  quartz  in  such  pans  the  chasers 
are  used  in  the  preliminary  crusning;  then  rough  blocks,  usually 
three  in  number,  are  either  attached  to  or  carried  along  by  lateral 
arms,  which  in  turn  are  joined  to  a  vertical  revolving  shaft.  By  the 
circular  movement  of  these  blocks,  the  material  placed  in  the  pan  is 
ground  to  powder. 

In  the  following  table  is  given  the  value,  by  States,  of  the  mill- 
stones, buhrstones,  and  chasers  produced  in  the  United  States  from 
1904  to  1908,  inclusive: 

Value  of  buhrstones  produced  in  the  United  States,  1904-1908,  by  States. 


State. 


New  York 

Virginia 

North  Carolina. 
Pennsylvania. . . 


1904. 

1905. 

$24,585 
4,759 
6,500 
1,494 

1 

925,915  , 
8,186 
2,522  ' 
1,351 

1906. 


1907. 


1908. 


t28,848 

15,611 

1,507 

2,624 


t23,072 
4,G84 
1,909 
2,016 


37,338  ,      37,974        48,590  ,      31,741 


$18,341 

l.O 
31,420 


The  following  table  gives  the  value  of  millstones  and  buhrstones 
produced  in  the  Unitea  States  since  1880: 

Value  of  buhrstones  and  millstones  produced  in  the  United  Stales,  18SO-1908. 

1880 1200,000 

1881 150,000 

1882 200,000 

1883 150,000 

1884 150, 000 

1885 100, 000 

1886 140, 000 

1887 100,000 

1888 81, 000 

1889 35, 155 

1890 23, 720 

1891 16,587 

1892 23,417 

1893 16, 639 

1894 13, 887 

1895 22,542 
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1896 122,667 

1897 25,932 

1898 25,934 

1899 28,115 

1900 32,858 

1901 57,179 

1902 69,808 

1903 62,652 

1904 .• 37,338 

1905 37,974 

1906 48,590 

1907 31,741 

1908 : 31,420 

IMPORTS. 

The  value  of  the  imports  of  buhrstones  and  millstones  into  the 
United  States  has  decreased  materially  in  the  last  two  years.  In 
1908  the  value  was  approximately  two-thirds  that  of  1907  and  a  little 
more  than  half  that  of  190^.  This  marked  decrease  in  1908  was  in 
the  value  of  the  rough  material,  as  the  value  of  the  material  made  up 
into  millstones  was  nearly  three  times  that  of  1907.  The  table  show- 
ing the  value  of  imports  from  1904  to  1908  follows: 

Value  of  buhrstones  and  millstones  imported  into  the  United  States f  1904^1908. 


Year. 


1905. 
1906. 


Rough. 


1904 130,117 


30,478 
32,921 


Made 

into  mlU- 

stones. 


92,200 
038 
277 


Total. 


932,386 
31,416 
33,198 


Year. 


1907. 
1908. 


Rough. 


t26,431 
16,076 


ICade 

into  miU- 

stones. 


1877 
2,667 


TotaL 


827,306 
18,6fi 


GRINDSTONES  AND  PULPSTONES. 

PRODUCTION. 

The  value  of  the  production  of  grindstones  and  pulpstones  during 
1908  amounted  to  $536,095,  a  decrease  of  $359,927  as  compared  with 
the  production  of  1907.  This  is  the  lowest  value  of  these  commodities 
reported  to  the  Survey  in  recent  years.  The  production  came  as 
usual  from  the  following  States:  Ohio,  Michigan,  West  Virginia, 
Montana,  and  Missouri.  Wyoming  has  not  produced  any  grind- 
stones since  1906.  In  the  following  table  is  ^ven  the  value  of  the 
production  of  grindstones  and  pulpstones  during  the  last  five  years: 

Valut  of  the  production  of  grindstones  and  pulpstones,  1904^1908, 


1904. 

1906. 

1906. 

1907. 

1908. 

Grindstones 

$820,207 
61,320 

8726,636 
61,070 

1694,894 
60,000 

8846,622 
49,600 

$495,495 

Pulpstones 

40,600 

881,627 

777,606 

744,894 

896,022 

536,095 

586 
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In  the  following  table  are  ^ven  the  values  of  the  grindstones  and 
pulpstones  produced  in  the  united  States  from  1904  to  1908,  by 
States: 

Value  o/grindMtones  and  pulpstones  produced  in  the  United  States,  1904^1908,  by  States. 


Rtata. 

1904. 

1905. 

1906. 

1907. 

1908. 

Ohio 

1767,562 
112,600 
*  1,476 

9644,315 
111,500 
»  21, 791 

S844.720 

78,500 

»  21,674 

9764,276 

(•) 
131,746 

$482,128 

lifchlam 

(a) 

West  Vireiiiia.  Missouri,  and  Montana. 

53,967 

881,527 

777,806 

744.894 

806,022 

536,095 

o  Included  with  West  Virginia,  etc. 

h  Including  a  small  production  from  Wyoming  in  1904, 1906,  and  1906. 

The  value  of  the  production  of  pulpstones  and  grindstones  in  the 
United  States  from  1880  to  1908,  inclusive,  is  shown  in  the  following 
table: 

Value  of  grindBtones  and  pulpstones  produced  in  the  United  States,  1880-1908. 


1880 $500,000 

1881 500,000 

1882 700,000 

1883 600,000 

1884 570,000 

1885 500,000 

1886 250,000 

1887 224,400 

1888 281,800 

1889 439,587 

1890 450,000 

1891 476,113 

1892 272,244 

1893 338,787 

1894 223,214 


1895 $205,768 

1896 326,826 

1897 368,058 

1898 489,769 

1899 675,586 

1900 710,026 

1901 580,703 

1902.. 667,431 

1903 721,446 

1904 881,527 

1905 777,606 

1906 744,894 

1907 896,022 

1908 536,005 


IMPORTS. 

The  value  of  the  imports  of  pulpstones  and  grindstones  has  shown 
a  steady  increase  up  to  1907,  when  there  was  a  decided  falling  off. 
The  decrease  in  1908  from  1907  closely  approximated  that  of  1907 
from  1906.  The  figures  of  imports  for  the  last  five  years  are  given  in 
the  following  table : 

Value  of  pulpstones  and  grindstones  imported  and  entered  for  consumption  in  the  United 

States,  1904-1908. 


1904 $93,152 


1907. 


$111, 495 


1905 113,752     1908 80.382 

1906 134,136  ' 

CANADIAN    PRODUCTION. 

The  value  of  the  production  of  grindstones  in  Canada  during  1908 
amounted  to  $45,128,  as  compared  with  $60,376  in  1907.  In  the 
table  following  is  given  the  value  of  the  Canadian  production  of 
grindstones  during  the  last  five  years: 

Value  of  production  of  grindstones  in  Canada,  1904^1908. 


1904 $42,782 

1905 57,200 

1906 61,624 


1907 $60,376 

1908 45.128 


ABBA8IVE  MATEBIALS. 


687 


ohjSTones  anb  sctthestones. 

PRODUCTION. 

The  pioductiiHi  of  oilstones  and  scythestones  in  the  United  States 
during  1908  amounted  to  $217,284,  as  compared  with  $264,188  in 
1907,  a  decrease  of  $46,904,  or  nearly  18  per  cent.  The  production 
of  oilstones  and  whetstones  is  from  Arkansas,  Indiana,  and  Ohio,  and 
the  first  State  mentioned  produces  the  lai^est  part  of  the  output. 
Scythestones  are  manufactured  from  inatenal  found  in  New  Hamp- 
shire, Vermont,  Ohio,  and  Michigan. 

In  the  following  table  is  given  the  value  of  the  oilstones  and  scythe- 
stones  from  1891  to  1908: 

Value  o/oiUtones  and  uythnUmes  produced  in  the  United  States,  1891-1908, 


1891 1160,000 

1892 146,730 

1893 136,173 

1894 136,873 

1895 155,881 

1896 127,098 

1897 149,970 

1898 180,486 

1899 208,283 


1900 $174,087 

1901 158,300 

1902 221,762 

1903 366,857 

1904 188,985 

1905 244,546 

1906 268,070 

1907 264,188 

1908 217,284 


The  BcyfhesUme  industry  in  New  Hampshire. — Scythestones  are 
manufactured  by  the  Pike  Manufacturing  Company  at  Pike  Station, 
in  the  northwestern  part  of  New  Hampshire,  near  Connecticut  River. 

The  raw  material  from  which  the  stones  are  made  is  a  fine-grained, 
thinly  laminated,  micaceous  sandstone,  whose  quartz  grains  occur  in 
definite  layers  separated  by  thin  layers  of  mica  flakes.  Associated 
with  this  material  occurs  rock  in  which  the  quartz  particles  occur 
in  raUier  coarser  grains  and  in  lenses  rather  than  in  layers.  The 
quartz  particles  in  the  rock  may  give  place  entirely  to  argillaceous 
material.  When  the  ouartz  grains  b^ome  coarse  and  irr^ularjy 
disposed  and  when  argillaceous  material  is  present  the  rock  is  unfit 
for  abrasive  purposes  and  is  discarded.  Besides  the  planes  of 
schistosity,  there  are  developed  at  right  angles  to  them  splendid  joint 
planes.  Such  a  plane  normal  to  the  plane  of  schistosity  is  known  as 
a  "foot,"  and  the  stone  between  an  upper  and  a  lower  "foot"  is 
known  as  a  "bent"  of  stone.  After  the  stone  is  shattered  by  the 
blasting  the  "bent"  is  pried  out.  The  quarries  are  not  extensive 
in  area  and  are  bounded  by  stone  known  as  "hard  head,"  which 
apparently  may  be  almost  any  foreign  stone  hard  to  work  and  unfit 
for  scythestones. 

The  raw  material  is  found  generallv  in  peculiar  wedge-shaped 
lenses  striking  northeast-southwest.  Tne  broader  end  of  the  lenses 
is  toward  the  southwest,  and  they  pinch  out  and  taper  to  the  north- 
east. The  methods  of  quarrying  are  briefly  as  follows:  The  covering 
of  clay,  which  averages  but  a  lew  feet  in  thickness,  is  plowed  up, 
shovcJed  into  cars,  carried  off  a  short  distance,  and  dumped.  After 
this  surface  stripping,  holes  are  drilled  with  a  steam  drill  to  depths 
varying  from  6  to  12  feet,  and  the  rock  is  loosened  by  blasting,  the 
charge  of  powder  used  varying  with  the  depth  of  the  hole  from  4 
pounds  to  10  pounds.  The  rocK  loosened  along  the  plane  of  schistos^ 
ity  is  then  pned  out  in  big,  irregularly  shaped  pieces.    These  slabs 


588 


MINEEAL  BES0UECE8. 


vary  in  thickness^  but  are  generally  less  than  1  foot  thick.  The 
largest  slabs  thus  secured  are  broken  up  into  smaller  rectangular 
slabs,  which  are  piled  up  and  reserved  for  the  winter,  when  quarrying 
is  suspended  and  the  workmen  are  compelled  by  reason  of  the  excess- 
ive cold  to  work  indoors.  This  matenal  is  known  by  the  name  of 
"timber."  The  smallest  slabs  are  worked  up  at  once  in  the  warm 
season.  They  are  first  cut  into  the  rough  rectangular  slabs  known 
as ' '  timber."  The '  *  timber  "  is  split  into  thinner  slabs,  approximately 
the  thickness  of  the  finished  stones,  and  then  by  the  aid  of  knives  and 
hammers  these  slabs  are,  in  tiun,  broken  into  oblong  rectangles, 
which  is  the  raw  material  from  which  the  finished  scythestone  is 
made  directly. 

This  raw  material  is  hauled  in  wagons  from  the  quarry  to  the  town 
of  Pike,  a  mile  distant,  where  it  is  groimd  into  the  finished  stones. 
The  operations  involved  in  grinding  are  simple.  Several  rough 
stones  nave  their  roi^h  edges  ground  smooth  by  pressing  them  to- 
gether against  a  horizontally  revolving  wheel  covered  with  coaise 
sand  obtained  near  by.  Pressure  is  exerted  by  hand  or  by  heavy 
iron  blocks.  The  individual  stones  are  next  taken  and  mampulated 
by  hand  until  groimd  into  the  requisite  shape.  This  is  accomplished 
on  the  same  wneel  used  in  the  preliminary  grinding.  The  wneel  or 
table  on  which  the  grinding  is  done  is  made  of  wood,  and  into  it  are 
driven  steel  wedges  or  ** butts"  obtained  from  nail  factories.  The 
grinding  is  thus  accomplished  on  what  amoimts  practically  to  a  steel 
siuface. 

IMPORTS  AND  EXPORTS. 

The  value  of  the  imports  of  hones,  whetstones,  and  oilstones  in 
1908  amoimted  to  $44,304,  as  compared  with  $89,939  in  1907.  This 
importation,  which  was  slightly  less  than  half  that  of  the  preceding 
year,  and  but  slightly  more  than  half  that  of  the  year  1906,  is  the 
lowest  recorded  in  several  years.  The  importation  is  in  part  offset 
by  the  exportation  of  Arkansas  oilstones  and  New  Hampshire  scythe- 
stones,  the  value  of  which,  however,  can  not  be  given,  since  no  sepa- 
rate record  of  them  is  kept.  The  following  table  shows  the  value  of 
all  kinds  of  hones,  oilstones,  and  whetstones  imported  into  the  United 
States  in  the  last  five  years: 

ValtLe  of  imports  ofhoneSf  oilstones ^  and  whetstones ,  1904-J908, 


1904 161,609 

1905 65,753 

1906 83,863 


1907 $89,939 

1908 44,3(M 


CORUNDUM  AND  EMERT. 

Practically  all  the  corundum  and  nearly  all  the  emery  now  used  in 
the  United  States  is  imported,  and  the  industries  in  which  these  two 
abrasives  are  factors  are  now  mainly  manufacturing  industries.  To 
escape  the  duty,  emery  is  imported  crude  as  ballast  from  Greece  and 
Turkey;  corundum  comes  mainly  from  Canada  in  pulverized  form. 

In  1908  the  output  of  emery  in  the  United  States  came  from  but 
two  localities,  Chester,  Mass.,  and  Peekskill,  N.  Y.  The  emery  at 
Chester  is  considered  of  good  quality,  but  operations  at  this  locality 
are  practically  suspended.     The  Ashiand  Emeiy  and  Corundum  Coin- 
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pany  continues  to  pick  over  the  old  dumps  during  the  warmer  months 
and  to  mine  a  small  quantity  of  ore  from  the  old  pockets  during  the 
winter.  No  exploratory  work,  so  far  as  known^  has  recently  been 
undertaken,  ana  the  mill  is  in  operation  only  part  of  the  time. 

The  deposits  of  emery  near  Feekskill,  Westchester  County^  N.  Y., 
are  located  about  4  miles  southeast  of  the  town  and  a  few  miles  east 
of  Hudson  Eiver.  It  is  reported  that  the  deposits  were  first  exploited 
for  iron  ore.  The  emery  occurs  in  a  series  of  igneous  rocks  intruded 
into  metamorphic  sedimentary  rocks.  To  these  intrusions  the  name 
"Cortlandt  series"  has  been  applied.  They  include  rocks  belonging 
mainly  to  the  norite,  diorite,  and  peridotite  classes.     The  emery  de- 

Eosits,  according  to  G.  H.  Williams,**  are  simply  segregations  oi  the 
asic  oxides  in  tne  norite,  the  components  of  tne  latter  rock  occurring 
in  even  the  purest  emery  ore.  A  study  of  the  thin  section  of  the 
material  from  these  deposits  has  revealed  the  presence  of  hercynite 
(iron  spinel),  magnetite,  garnet,  and  corundum,  some  of  the  corun- 
dum being  pale  blue  and  perfectly  transparent.  Of  these  minerals, 
H.  C.  Magnus^  states  that  hercynite  forms  in  some  cases  nearly  100 
per  cent  of  the  material  and  in  others  corundum  makes  up  more 
than  50  per  cent  of  it.  Hercynite  is  inferior  in  hardness  to  corun- 
dum, being  8  in  the  scale  of  hardness,  while  corundum  is  9.  This 
softness,  however,  is  in  part  compensated  by  a  readier  cleavage, 
which  causes  hercynite  to  present  fresh,  sharp  cutting  edges. 

The  deposits  of  emery  vary  considerably  in  size.  They  are  all 
worked  by  open  cuts,  which  vary  in  width  and  depth  with  the  size 
of  the  ore  body.  The  ore  is  blasted  out  by  light  charges  of  explo- 
sives and  is  broken  up  and  roughly  cobbed  before  shipment  to  the 
mill.  The  subsequent  mill  treatment  consists  in  cleansing  and 
grading  the  rough  cobbed  material  for  use  in  the  form  of  emery 
powder,  emery  paper  and  cloth,  and  emery  wheels.  It  has  been 
claimed  that  the  Westchester  material  is  very  serviceable  when 
made  into  wheels  with  a  vitreous  bond,  but  in  general  the  selection 
of  a  bond  depends  upon  the  work  to  be  accomplished,  and  the  work 
to  be  accomplished  snould  always  be  stated  when  ordering  the  wheel. 

There  was  no  production  or  corundum  reported  to  the  United 
States  Geological  Survey  in  1908.  It  is  understood,  however,  that 
certain  of  the  old  mines  located  in  Clay  County,  N.  C,  which  have 
been  closed  down  for  the  last  few  years,  have  come  into  new  hands 
and  will  soon  be  worked,  rather  with  the  object,  however,  of  finding 
gem  materials  than  abrasive  materials.  A  find  of  corundum  has 
Been  reported  west  of  Statesville,  N.  C. 

PRODUCTION. 

The  production  of  emery  in  the  United  States  in  1908  amounted  to 
only  669  short  tons,  valued  at  $8,745,  a  decrease  of  nearly  30  per 
cent  from  the  output  of  1907.  The  value  per  ton  in  1908  was  $13.07 
as  compared  with  $11.58  in  1907.  These  figures  represent  the  value 
of  the  rough  material  as  it  comes  from  the  quarries  at  the  point  of 
shipment.  All  the  emery  mined  at  Peekskill  is  shipped  to  other 
pomts  for  grinding  and  manufacture  into  finished  forms,  after  which, 
of  course,  its  value  is  greatly  increased.     The  following  table  gives 

•  Am.  Jour.  ScL,  3d  aer.,  vol.  33, 1887,  pp.  33  et  aea . 

h  Twwty-thlrd  lUpt.  Statt  Otologist,  N«w  York  State  Mus.,  1900,  pp.  168-172. 
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The  following  table  gives  the  quantity  and  value  of  abrasive  garnet 
produced  in  the  United  States  for  the  years  1895  to  1908,  inclusive: 


Production  of  abrasive  garnet,  1895-1908. 


1895 short  tons. 


1896. 
1897. 
1898. 
1899. 
1900. 
1901. 


.do. 
.do. 
.do- 
.do. 
.do. 
.do. 


3,325 
2,686 
2,554 
2,967 
2,765 
3,185 
4,444 


$95, 050 
68, 877 
80,853 
86,850 
98, 325 
123, 475 
158, 100 


1902 short  tons. 


1903. 
1904, 
1905. 
1906. 
1907, 
1908. 


.do.... 
.do. . . . 
.do... 
.do.... 
.do... 
.do 


3,926 
3,950 
3,854 
5,050 
4,650 
7,058 
1,996 


$132,820 
132,500 
117, 581 
148, 095 
157,000 
211,686 
64,620 


NOTES  ON  THE  ABRASIVE  GARNET  INDUSTRY. 


New  York.^  — The  production  of  garnet  for  abrasive  nurposes  is 
a  well-established  industry  in  the  Adirondack  region  of  New  York. 
The  seat  of  the  industry  is  in  Warren  and  Essex  counties,  near  the 
upper  Hudson  River  valley,  and  North  Creek,  the  terminus  of  the 
Aoirondack  branch  of  the  Delaware  and  Hudson  Eailroad,  is  the 
principal  point  of  shipment. 

The  gametproduced  is  almandite,  the  iron-aluminum  variety  with 
the  symbol  3FeO.  Al^O.-SSiO,.  Ordinarily  garnet  has  a  hardness  of  6.5 
to  7.5,  but  it  is  claimed  that  the  Adirondack  garnet  is  harder  than  this, 
occurring  from  7.5  to  8  in  the  scale,  thus  lying  intermediate  between 
(quartz  (7)  and  corundum  (9).  According  to  Newland,  *  the  garnet 
is  usually  associated  with  amphibolite^  which  occurs  in  lens-shaped 
bodies  in  a  country  rock  of  acidic  gneiss.  The  amphibole  has  b«en 
metamorphosed,  as  is  usual  with  garnet-bearing  rocks.  The  mineral 
occurs  in  crystals  ranging  from  an  inch  upward  in  diameter,  and  the 
larger  crystals  have  been  so  strained  ana  shattered  by  compression 
that  they  readilv  crumble  into  small  fragments. 

In  working  the  deposits  the  country  rock  is  broken  down  by  the 
ordinary  quarry  metnods  of  picking  or  blasting.  The  rock  is  then 
crushed  sufficiently  fine  to  release  the  garnets,  and  the  product  is 
washed.  The  garnet  is  recovered  either  by  hand  sortmg  or  by 
mechanical  means.  Some  difficulty  has  in  the  past  been  encountered 
in  separating  the  garnet  from  the  accompanying  hornblende,  but 
the  North  River  Garnet  Company  has  solved  the  difficulty  by  em- 
ploying crushers  and  then  concentrating  on  a  special  type  of  jigs. 

The  output  is  used  in  the  shoe  and  wood-working  mdustries  and 
sold  in  the  form  of  garnet  paper.  The  mineral  does  not  possess  any 
distinct  mineral  cleavage,  but  there  is  a  rather  distinct  parting 
parallel  to  the  dodecahearal  faces  which  is  usually  well  developed  in 
the  Adirondack  mineral.  This  insures  a  smooth  surface  for  attach- 
ment to  the  cloth  or  paper  and  at  the  same  time  leaves  a  sharp  cutting 
edge.  The  resultant  efficiency  is  said  to  be  much  greater  tnan  that 
of^rdinary  sandpaper. 

The  garnet  is  obtained  from  four  localities,  viz:  The  North  River 
Garnet  Company's  works  are  so  located  on  Thirteenth  Lake,  Warren 
County,  as  to  be  used  throughout  the  year.  There  is  an  immense 
body  or  garnet  rock  here,  with  a  quarry  face  nearly  150  feet  high. 
The  material  is  crushed  and  concentrated  mechanically.     Recently 

a  The  notes  6n  the  garnet  Industry  in  New  York  have  been  largely  compned  from  the  reports  of  D.  B. 
Newland  contained  in  bulletin  of  the  New  York  State  Museum  devoted  to  the  mlninf  and  qnanTtag 
Industry. 

h  The  mining  and  quarry  industry  o  1  New  York  State:  BuU.  New  York  State  Hub.  No.  108,  lfioe»  p.  u. 
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the  company  added  another  unit  to  its  separating  plant,  and  it  is 
now  able  to  turn  out  a  much  larger  quantity  of  crystalline  garnet 
than  ever  before.  At  Gore  Mountain  and  Garnet  Peak  the  American 
Glue  Company  and  H.  H.  Barton  &  Son  Company  have  been  at  work. 
The  garnet  at  these  deposits  is  sei)arated  by  hand  cobbing,  and 
operations  are  not  conducted  during  the  winter  months.  The 
remaining  locality  is  on  the  east  slope  of  Mount  Bigelow,  5}  miles 
south  of  Keeseville,  near  Lake  Champlain.  The  occurrence  was 
described  in  detail  in  the  report  for  1907.** 

New  Hampshire, — No  production  of  garnet  from  New  Hampshire 
in  1908  was  reported  to  the  Survey,  but  a  deposit  was  reportea  near 
Danbury,  whicn  has  been  tested  and  found  to  be  of  good  quality.  A 
company  is  being  formed,  it  is  understood,  to  work  the  deposit. 

INFUSORIAL  EARTH  AND  TRIPOIjI, 

PRODUCTION. 

In  previous  reports  on  the  production  of  abrasives  in  the  United 
States  it  has  been  the  custom  to  combine  the  statistics  of  infusorial 
earth  and  tripoli.  So  far  as  our  present  information  goes,  the  two 
substances  are  quite  different  in  origin  and  to  a  certain  extent  in 
their  uses. 

Some  of  the  Missouri  tripoli  is,  and  always  has  been,  used  for 
abrasive  purposes,  but  much  of  k  is  used  in  the  manufacture  of 
filter  stones.  The  Illinois  product  is  employed  in  the  paint  industry, 
as  a  wood  filler,  for  enameling  purposes,  etc.  No  attempt  has  here- 
tofore been  made  to  procure  from  producers  of  tripoli  a  definite 
statement  of  the  exact  proportion  used  for  abrasive  purposes,  nor 
has  any  attempt  been  made  to  get  at  the  tonnage  of  rouffh  tripoli 
blocks  worked  up  into  filter  stones.  Even  if  this  tonnage  had  been 
found,  it  would  be  impossible  to  value  the  product  on  a  uniform  basis, 
and  thus  to  obtain  a  reliable  ratio  between  quantity  and  value,  for 
the  reason  that  the  price  of  filter  stones  varies  and  is  dependent  not 
only  on  the  size  of  the  stones,  but  also  on  the  amount  of  work  done  on 
each.  For  this  reason  it  has  been  decided  to  give  simply  the  value  of 
the  production  of  infusorial  earth  and  tripoli  and  to  omit  the  tonnage. 

In  the  following  table  are  ^iven  the  quantity  and  value  of  inf  usonal 
earth  and  tripoli  produced  m  the  United  States4^m  1880  to  1906 
and  the  value  of  these  products  in  1907  and  1908:'  * 


Production  of  infusorial  earth  and  iri'poli,  1880-1908. 


1880 short  tons . . 


1881. 
1882. 
1883. 
1884. 
1885. 
1886. 
1887. 
1888. 
1889. 
1890. 
1891. 
1892. 
1893. 
1894. 


.do... 
.do... 
.do... 
.do... 
do... 
do... 
.do... 
.do... 
.do... 
.do... 
.do... 
.do. . . 
.do... 
.do.. . 


1,833 
1,000 
1,000 
1,000 
1,000 
1,000 
1,200 
3,000 
1,500 
3,466 
2,532 


2,584 


$45,660 

10,000 

8,000 

5,000 

5,000 

5,000 

6,000 

15,000 

7,500 

23, 372 

50,240 

21, 988 

43, 655 

22, 582 

11, 718 


1895 short  tons . 


1896. 
1897, 
1898. 
1899. 
1900. 
1901. 
1902. 
1903. 
1904. 
1905. 
1906. 
1907. 
1908. 


.do., 
do., 
.do., 
do., 
do., 
do., 
.do., 
do., 
.do., 
.do., 
.do., 
.do., 
.do.. 


4,954 
3,846 
3,833 
2,733 
4,334 
3,615 
4,020 
5,665 
9,219 
6,274 
10, 977 
8,099 


$20, 514 
26, 792 
22, 835 
16, 691 
37, 032 
24,207 
52,950 
53, 244 
76, 273 
44,164 
64,037 
72, 108 

104, 406 
97, 442 


alCtneral  Resources  U.  S.  for  1907,  U.  S.  Geol.  Survey,  1908,  p.  C18. 
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NOTES  ON  INFUSORIAL  EARTH. 

Infusorial  earth  in  1908  was  mined  for  market  ijk  the  following 
States:  California,  Connecticut,  Illinois,  Maryland,  Massachusetts, 
Missouri,  and  New  York. 

Diatomaceous  or  infusorial  earth  resembles  chalk  or  clay  in  its 
physical  properties,  but  can  be  distiimiished  at  once  from  chalk  by 
the  fact  that  it  does  not  effervesce  wlien  treated  with  acids.  It  is 
generally  white  or  gray  in  color,  but  may  be  brown  or  even  black 
when  mixed  with  much  organic  matter.  Owing  to  its  porosity  it  has 
great  absorptive  poweis.    Chemically,  it  is  a  yariety  or  opal. 

Heretofore  the  principal  uses  of  infusorial  earth  have  been  lai^y 
for  abrasive  purposes,  in  the  form  of  polishing  powders,  scourins 
soaps,  etc.,  but  of  late  its  uses  have  been-  considerably  extendeo. 
Owing  to  its  porous  nature  it  has  been  used  in  the  manufacture  of 
dynamite  as  a  holder  of  nitroglycerin.  The  porous  structure  also 
renders  it  a  nonconductor  of  heat,  which  property,  in  connection 
with  its  lightness  in  weight,  has  extended  its  use  as  a  packing  material 
for  safes,  steam  pipes,  and  boilers,  and  as  a  fireproof  building  material 
in  general.  The  California  product,  according  to  Arnold  and  Ander- 
son,^ may  be  cut  into  any  shape  desired  and,  like  the  Missouri 
tripoli,  may  be  used  as  a  mter  stone.  The  material  is  quarried  for 
building  stone  in  southern  California,  for  which  purpose  it  seems  to 
be  well  adapted,  especially  in  that  region  of  earth  tremors,  owing  to 
its  elasticity  and  because  the  minimum  amount  of  damage  is  likely 
to  result  from  the  falling  of  so  light  a  material. 

In  Europe,  especially  in  Germany,  it  has  of  late  years  found  ex- 
tended application.  It  has  been  used  in  the  preparation  of  artificial 
fertilizers,  especially  in  the  absorption  of  liquid  manures;  in  the 
manufacture  of  water  glass,  of  various  cements,  of  glazing  for  tiles,  of 
artificial  stone,  of  ultramarine  and  various  pigments,  of  aniline  and 
alizarine  colors,  of  paper,  sealing  wax,  fireworKs,  gutta-percha  objects, 
Swedish  matches,  solidified  bromine,  scouring  powders,  papier-mach£, 
and  a  variety  of  other  articles,  and  there  is  a  large  and  steadily  grow- 
ingdemand  for  it. 

The  material  is  first  roasted  superficially  in  large  rooms  in  order  to 
destroy  all  organic  matter  and  to  expel  nearly  all  water  present.  It 
is  then  transferred  to  flame  or  muffle  furnaces  and  heated  at  a  higher 
temperature.  Care  is  observed,  however,  not  to  raise  the  temperature 
too  nigh,  as  the  absorptive  power  is  destroyed  by  overbuming.  The 
earth  is  then  ground  to  a  fine  powder  between  rollers  and  sieved ;  at 
this  stage  it  snould  contain  less  than  1  per  cent  of  moisture.  The 
product  is  put  into  sacks  and  used  the  same  day  or  before  moisture 
can  be  reabsorbed.  Where  all  the  precautions  required  for  use  in  the 
manufacture  of  dynamite  need  not  be  observed,  a  prolonged  drying 
in  chambers  supplied  with  steam  pipes  usually  suffices.  In  the  Uniteo 
States  a  new  use  of  the  material  is  reported  in  the  manufacture  of 
records  of  talking  machines.  For  this  purpose  it  is  boiled  with 
shellac,  and  the  resulting  product  has  the  necessary  hardness  to  give 
good  results. 

Among  the  newer  deposits  reported  to  the  Survey  during  the  year 
is  one  from  Blaine  County,  Idano.    The  deposit  is  locatea  about  25 

•  BuU.  U.  S.  GeoL  Surrsj  No.  315, 1007,  p.  44ft, 
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mfles  west  of  the  Oregon  Short  Line  Railroad  in  the  Smoky  mining 
district.  There  is  a  good  wagon  road  to  the  deposit,  which  is  reported 
as  lying  in  a  blanket  form,  40  feet  thick  and  outcropping  about  300 
feet,    otill  another  deposit  has  been  reported  from  near  Tonopah,  Nev. 

IMPORTS. 

There  is  an  importation  of  infusorial  earth  and  tripoli  into  the 
United  States  each  year  which  is  not  separately  recorded  by  the 
Department  of  Commerce  and  Labor,  but  which  is  included  with 
rotten  stone  used  for  similar  purposes.  The  value  of  the  imports  of 
rotten  stone  and  tripoli  for  tne  last  five  years  has  been  as  lollows: 
1904,  $23,022;  1905,  $18,986;  1906,  $25,990;  1907,  $27,121;  and 
1908,  $17,252.  No  record  is  kept  of  the  number  of  tons  of  this 
material  imported. 

CANADIAN  PRODUCTION. 

The  Canadian  production  during  1908  was  30  short  tons  of  tripoli, 
valued  at  $195. 

PUMICE. 

PRODUCTION. 

The  pumice  produced  in  the  United  States  in  1908  amounted  to 
10,509  short  tons,  valued  at  $39,287,  an  increase  of  2,457  tons  in 
quantity  and  of  $5,469  in  value  as  compared  with  the  production  of 
1907.  The  average  price  per  ton  decreased  45  cents  rrom  $4.17  in 
1907  to  $3.72  in  1908.  The  production  of  pumice  in  the  United  States 
for  the  last  five  years  is  given  in  the  following  table: 

Production  of  pumice  in  the  United  States,  1904^1908,  in  short  tons. 


Year. 

Quan- 
tity. 

Value. 

Prloa 
per  ton. 

1904 

1,530 
1,832 

12,200 
8,112 

10,560 

85,421 
5,540 
16,750 
83,818 
89,287 

88.64 

1905 

8.02 

1906 

1.87 

1907 

4.17 

1908 

8.72 

• 

IMPORTS. 

The  value  of  the  imports  of  pumice  into  the  United  States  in  1908 
was  $67^094,  less  by  $18,553  than  in  1907.  The  figures  of  the  im- 
ports for  ihe  last  five  years  are  given  in  the  following  table: 


Vahu  of  pumice  imported  into  the  United  States,  1904^1908. 


1904 $77,211 

1905 77,489 

1905 111,695 


1907 $85,647 

1908 67,094 
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NOTES  ON  DEPOSITS  OP  PUMICE. 

The  pumice  produced  in  the  United  States  comes  chiefly  from 
deposits^  in  Harlan  and  Lincoln  counties  in  Nebraska.  Deposits 
are  also  known  in  South  Dakota,  Wyoming,  Idaho,  Oregon,  Colo- 
rado, Kansas,  Oklahoma,  and  Iowa. 

The  term  *' pumice"  is  applied  to  a  form  of  acid  volcanic  rock, 
which  may  be  either  massive  or  in  a  finely  comminuted  state.  The 
former  variety  of  pumice  is  largely  imported  from  the  Lipari  Islands, 
a  group  of  volcamc  islands  north  of  Sicily  in  the  Mediterranean  Sea. 
It  owes  its  peculiar  porous,  vesicular,  or  pumiceous  condition  to  the 
rapid  expansion  of  included  moisture  or«gases  due  to  sudden  release 
of  pressure  at  the  time  of  its  ejection  from  the  volcano.  This  expan- 
sion may  be  carried  to  such  an  extent  that  the  rock  is  completely 
shattered,  and  the  resultant  finely  powdered  material  may  be  carried 
to  ui^jaiown  distances  by  wind  and  air  currents  and  then  deposited 
in  beds  often  several  feet  in  thickness.  The  latter  explanation  is 
that  usually  assigned  to  the  material  composing  the  deposits  in 
Harlan  and  Lincoln  counties,  Nebr. 

Wyoming. — Darton  and  Siebenthal  *  have  described  a  bed  of  vol- 
canic ash  in  the  NW.  i  sec.  6,  T.  13  N.,  R.  73  W.,  a  mile  southeast 
of  Sportsmans  Lake  in  the  Laramie  Basin,  Wvoming. 

Idaho. — ^Volcanic  ash  or  dust  was  reported  during  the  year  near 
American  Falls,  Idaho. 

Oregon, — Fragmental  pumice  is  verv  abundant  in  the  vicinity  of 
Crater  Lake,  Oregon,  and  has  been  described  by  J.  S.  Diller.*  It 
occurs  also  in  the  vicinity  of  Fort  Klamath  about  20  miles  southeast 
of  Crater  Lake  in  the  flat  country.  Both  deposits  will  probably  be 
made  accessible  in  the  near  future  bv  a  branch  railroad  of  the  South- 
em  Pacific  Company  that  leaves  the  main  line  at  Weed,  near  the 
west  base  of  Mount  Shasta.  The  railroad  is  already  approaching 
Klamath  Falls,  which  is  not  far  south  of  old  Fort  ELlamaui. 

ARTIFICIAIi  ABRASIVES. 

Under  the  head  of  artificial  abrasives  are  included  carborundum, 
crushed  steel,  and  alundum.  The  total  production  of  these  sub- 
stances, by  years,  since  1904  is  given  in  the  following  table: 

Production  of  artificial  abrasives  in  the  United  StateSf  in  pounds,  1904^1908, 


Year.  Quantity.      Value. 


n,870,380      t830.93F 
0,820.000        701. 40C 


1004 

1005 

1006 ;  11,774,300  ,      777.081 

1007 1  14.632,000  |  1.0Z7.34e 

1008 1    8,608,000        G2S.340 


1 


a  Mineral  Resources  U.  8.  for  1907,  U.  8.  Geol.  Surrey,  1008,  p.  638. 

h  Bull.  U.  8.  Oeol.  Survey  No.  364, 1907,  p.  65. 

cProf.  Paper  U.  8.  Oeol.  Survey  No.  3, 1002,  pp.  40-41. 
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CARBORUNDUM. 

Carbonmdum  is  manuf  actiired  by  a  single  firm  in  the  United  States, 
the  Carborundum  Company,  of  Niagara  Falls,  N.  Y.  The  foreign  de- 
mand for  this  abrasive  has  increased  so  rapidly  within  the  last  few 
years  that  the  company  has  constructed  a  plant  at  Dusseldorf ,  Ger- 
many, for  the  manufacture  of  carborundum  wheels  and  abrasive 
articles.    The  factory  began  operations  in  February,  1907. 

Carborundum  is  manmactured  by  fusing  in  the  intense  heat  of 
the  electric  furnace  a  mixtiire  of  granulated  coke,  very  pure  glass 
sand^  and  sawdust.  The  two  materials  first  mentioned  are  the  purest 
obtamable.  The  coke  is  the  carbonaceous  residue  from  the  distilla- 
tion of  petroleiun;  the  sand  used  is  the  purest  glass  sand.  The  saw- 
dust is  added  entirely  for  mechanical  purposes,  namely,  to  make  the 
mixture  porous  and  thus  to  avoid  explosions  or  the  carbon  monoxide 
produced  during  the  course  of  the  reaction.  The  fundamental  reac- 
tion takes  place  between  the  sand  (silica)  and  the  coke  (carbon), 
resulting  in  the  production  of  a  carbide  of  siUcon  or  carborundum. 
The  details  of  tne  furnace  construction  and  operation  have  been 
described  by  F.  A.  J.  Fitzgerald,"  and  will  not  be  considered  here. 

It  is  reported**  that  the  company  ^' will  increase  its  extensive  plant 
during  1909  by  the  addition  ox  a  four-story  brick  and  steel  structure. 
The  new  building  will  be  225  feet  in  length  and  60  feet  in  width. 
One  entire  floor  is  to  be  given  over  to  the  manufacture  of  carbo- 
rundiun,  sharpening  stones,  hones,  scythestones,  and  other  special- 
ties. The  other  floors  will  be  used  for  the  mixing  and  wheel  molding 
departments  and  for  the  storage  rooms. 

'During  the  past  year  the  companj  has  added  several  new  lines 
to  its  manufactured  products.  These  mclude  garnet  paper  and  cloth, 
used  largely  in  the  wood  and  furniture  trade,  and  emery  paper  and 
cloth,  used  in  finishing  metal  and  machinery  parts.  Plans  are  under 
way  to  have  the  company  cover  the  entire  abrasive  field  with  its 
products,  and  as  these  plans  mature  they  will  result  in  a  still  larger 
plant  and  a  greater  working  force." 

ALUNDUM. 

The  abrasive  known  as  "alundimi''  is  manufactured  from  bauxite 
by  the  Norton  Company  at  Niagara  Falls.  The  crude  bauxite  is  first 
calcined  to  drive  off  combined  water.  This  is  accomplished  in  a 
rotary  calciner  60  feet  long,  heated  by  two  gas  producers.  The  ma- 
chine at  Niagara  Falls  is  continuously  actmg  and  will  calcine  40 
tons  of  bauxite  per  day. 

The  ore  after  calcination  is  ready  for  the  electric  furnaces.  These 
are  conically  shaped  pots  which  stand  on  cars  and  are  heated  by 
vertical  electrodes,  which  are  gradually  raised  as  the  molten  bauxite 
fills  the  fiirnace.  In  the  furnace  room  2,000  electric  horsepower  are 
used.  It  is  said  that  the  temperature  attained  in  the  furnace  ranges 
from  5,000°  to  6,000°  F.  The  dimensions  of  the  furnaces  are  calcu- 
lated so  that  the  fusion  shall  not  extend  to  the  water-cooled  shell. 
Dtu*ing  the  fusion  iron  is  reduced  from  the  bauxite  as  a  result  of  the 

a  Electro-chem.  and  MetaUuig.  Industry,  Febmaiy,  1006. 
k  The  Iron  Age,  January  21, 1900. 
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reducing  action  of  the  electrodes.  This  iron,  containing  5  to  12  per 
cent  sihcon,  is  sold  to  the  steel  makers.  These^  masses,  which  aie 
called  ''pigs/'  each  contain  about  3  tons  of  abrasive  material. 

After  the  completion  of  the  fusion,  the  furnace  is  taken  to  a  position 
under  an  electric  crane,  which  removes  the  solidified  mass  and  places 
it  on  the  cooUng  floor  imtil  it  is  cool  enough  to  handle.  The  mass 
is  then  broken  up  and  fed  to  a  crusher,  after  which  the  alimdum  passes 
through  a  reel  which  removes  all  the  fine  dust,  which  is  re-fused. 
The  product  which  has  gone  over  the  reel  is  passed  over  a  sorting 
belt,  where  the  material  not  up  to  the  standard  is  picked  out.  The 
resulting  product  in  fragments  about  the  size  of  a  man's  fist  is  then 
loaded  on  cars  and  sent  to  the  company's  plant  at  Worcester,  Mass., 
where  it  is  subjected  to  the  various  operations  necessary  for  use  in 
the  alimdimi  wheels. 

One  of  the  recent  applications  of  alimdimi  is  as  a  refractory  ma- 
terial. The  substance  melts  at  2,300^  C,  and  has  a  very  low  coeffi- 
cient of  expansion,  if  it  has  any  at  all.  It  is,  moreover,  very  inert 
chemically,  and  tests  made  in  the  basic  open-hearth  furnaces  show 
that  it  is  not  appreciably  affected  by  slags  in  these  processes.  The 
lining  of  a  Deville  furnace  does  not  snow  deterioration  after  repeated 
bums  at  1,800^  C.  It  remains  to  be  proved  just  how  much  better 
alimdum  is  than  other  standard  refractories,  as  its  cost  will  neces- 
sarily be  (juite  high.  It  is  beUeved,  however,  that  for  many  special 
purposes  it  will  prove  of  great  value. 

CRUSHED  STEEL. 

The  method  of  manufacturing  crushed-steel  abrasives  has  been  de- 
scribed bv  M.  M.  Kann,  secretarv  and  treasurer  of  the  Pittsbuig 
Crushed  Steel  Company,"  and  by  rratt.  ^ 

In  the  manufacture  of  crushed-steel  abrasives,  high-CTade  crucible 
steel  is  heated  to  nearlv  white  heat,  and  is  then  quencSied  in  a  bath 
of  cold  water.  ^  The  fragments  of  steel  thus  produced  are  then 
crushed  to  particles  varying  from  fine  powder  up  to  one-sixth  of  an 
inch,  more  or  less,  in  diameter.  The  crushed  product  is  then  classi- 
fied and  tempered,  being  then  known  as  '^  diamond  cru^ed  steel," 
''diamond  steel  emery,"  and  *'steeUte." 

The  chief  use  of  crushed  steel  is  in  the  stone,  brick,  glass,  and  metal 
trades,  the  size  of  the  steel  used  depending  on  the  character  of  the 
stone  to  be  cut,  rubbed,  groimd,  or  polished. 

a  Proc.  Am.  Assoc.  Adv.  Scl.,  Plttsbun  meetliig,  July,  1903. 

6 Mineral Retooroes U. S. tot  1908,  U. 8. OeoLSuirey,  190i p. lOU. 
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By  Frank  L.  Hess. 


INTRODUCTION. 

Duriiig  1908  arseoic  was  produced  in  a  commercial  war  at  only 
two  places  in  the  United  States — by  the  American  Smelters  Secnritiea 
Company  at  its  Everett  (Washington)  plant  and  ly  the  Washoe 
Copper  Company  at  the  Washoe  Smelter,  Anaconda,  Mont. 

The  Everett  plant  produced  most  of  its  arsenic  from  arsenical 
ores  mined  in  Califorma  and  Washington^  with  a  smaller  quantity 
from  flue  dusts  shipped  from  smelters  at  Helena,  Mont.,  and  Murray, 
Utah.  Many  of  the  California  gold  ores  are  arsenical,  and  at  Monte 
Ciisto,  Wasb.,  considerable  quantities  of  auriferous  arsenic  sulphides, 
realgar  and  orpiment,  are  nuned.  The  flue  dust  collected  at  Helena 
is  from  various  Montana  ores,  and  that  obtained  at  Murray  is  mainly 
from  Tintic  copper  ores.  The  arsenic  produced  at  the  Washoe 
smelter  was  but  a  small  fraction  of  the  amount  passing  through  the 
flues.  Were  even  half  of  the  arsenic  fumes  made  at  this  smelter 
eaved,  the  plant  could  more  than  supply  the  whole  demand  of  this 
country  for  arsenic  and  its  compounds.  The  production  was  in  the 
form  of  white  arsenic  or  arsenic  trioxide. 

Neither  the  arsenic  plant  at  Mineral,  Lewis  County,  Wash.,  nor 
that  at  Brinton,  Floyd  County,  Va.,  operated  during  the  year,  and 
nothing  was  done  on  the  New  York  deposits. 

PBODtJCTION  AND  IMPORTS. 

The  production  and  importation  of  arsenic,  white  arsenic,  and 
arsenic  sulphides,  and  of  London  pnrple  and  Paris  green,  since  1904, 
are  given  m  the  following  table.  The  production  of  each  year  is 
composed  only  of  white  arsenic  (arsenic  trioxide)  or  the  white  arsenic 
content  of  the  ore  produced.  As  only  two  companies  produced 
arsenic  during  190S,  the  %ures  can  not  be  tabulated  separately. 
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Besides  these  importations,  sheep  dip,  a  large  part  of  which  is 
arsenical,  was  imported  to  the  value  of  $19,696  in  1907  and  of  $1,389 
in  1908.  One  of  these  dips  consists  of  sodium  arsenide,  arsenic  sul- 
phide, and  sulphur.  Und!er  customs  regulations  no  record  is  kept  of 
unportations  of  arsenic  compoimds  known  by  the  trade  names  of 
Scheele's  green,  lead  arsenate,  lead  arsenite  (pink  arsenoid),  barium 
arsenoid  (white  arsenoid),  green  arsenoid,  aniline  arsenate,  or  other 
arsenic  salts  than  those  given  above.  The  arsenic  trioxide  import«i 
in  1908  amounted  to  168  tons,  valued  at  $13,263. 

PRODUCTION  IN  FOREIGN  COUNTRIES. 

The  principal  producing  countries  are  Germany,  Spain,  Portugal, 
France,  England,  Turkey,  and  Canada.  The  figures  obtainable  are 
largely  in  terms  of  ore  carrying  an  unknown  percentage  of  arsenic, 
and  are  thus  too  indefinite  to  Be  serviceable.  The  output  of  white 
arsenic  from  Germany,  Spain,  and  England  probably  exceeds  con- 
siderably in  each  case  that  from  the  Umted  States. 

PRICES. 

In  New  York  City  prices  for  white  arsenic  (arsenic  trioxide),  as 
given  by  the  Oil,  Paint  and  Drug  Reporter,  opened  in  January  at 
5f  to  6  cents  per  pound,  and  gradually  fell  until  m  November  3  cents 
was  reached,  ''and  perhaps  a  shade  lower."  In  December  a  rise  of 
one-fourth  to  three-fourths  cent  took  place.  Tliese  prices,  of 
course,  apply  to  large  lots.  Red  arsenic  (red  sulphide  of  arsenic) 
sold  during  the  first  three  months  of  1908  at  8  to  8J  cents  per  pound, 
and  during  the  remainder  of  the  year  at  about  one-fourth  cent  less. 

Paris  green  prices  for  1908  were  fixed  by  the  manufacturers  to 
take  effect  Apru  27,  and  were  as  follows: " 

The  new  prices  are  quoted  below,  together  with  a  comparison  of  last  year's  (1907) 
figures,  in  quantities  of  10,000  pounds  or  more. 

Prices  of  Paris  green  for  1907  and  1908,  New  York,  cents  per  pound. 


1907. 


1908. 


Arsenic  kegs '  25  \  2li 

lOO-pound  to  175-poimd  kegs •  254  22 

14, 28,  and  56  pound  kits 26i'  23 

2  and  6  pouna  boxes 


1-pound  boxes •        27  i         24 

i-pound  boxes 28  !         25i 

t-poundboxes 29  j         26i 


In  quantities  from  5,000  to  10,000  pounds,  J  cent  per  pound  advance;  from  1,000  to 
5,000  bounds,  1*  cents  per  pound  advan(?e;  from  500  to  1,000  pounds.  2 J  cents  per 
poima  advance; less  than  500  pounds,  SJ  cents  per  pound  advance. 

USES. 

Among  the  principal  uses  of  arsenic  are  as  the  trioxide  in  glass,  as 
Paris  green  in  pigments^  and  as  insecticides.  The  use  of  Pans  green 
in  paint  is  somewhat  linuted,  as,  like  practically  all  arsenic  compouncis. 
it  IS  poisonous.  As  an  insecticide  it  is  used  largely  by  gardeners  and 
farmers.     If  pure,  it  is  comparatively  harmless  to  plant  life,  owing  to 

a  oil,  Paint  and  Drag  R^wrter,  New  York,  vol.  73,  AprU  27, 1906,  p.  23. 
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its  insolubilit}^,  but  the  trioxide  is  often  present  in  some  quantity,  and 
if  Paris  green  is  then  used  largely  it  is  fatal  to  plants,  especially  m  dry 
climates,  where  it  is  not  soon  washed  off  by  rains.  Paris  green  is  a 
copper  aceto-arsenide  and  should  contain: 

Percent. 

ArBenic  trioxide  (AsjOj) 68. 65 

Copper  oxide  (CuO) 31. 29 

(Cjifi) 10.06 

It  is  made  by  boiling  verdigris,  a  mixture  of  basic  acetates  of  copi)er, 
with  arsenic  trioxide.  Scheele's  green,  a  copper-hydrogen-arsenite, 
containing — 

Percent. 

Arsenic  trioxide  (AsaO,) 52. 32 

Copper  oxide  (CuO) 42. 37 

Water  (HoO) 4. 81 

is  also  used  as  an  insecticide. 

London  purple,  also  much  used  as  an  insecticide — 

IS  a  by-product  in  the  manufacture  of  aniline  dyes,  and  is  thought  to  be  composed 
mainly  of  calcium  arsenite  with  some  coloring  impurity,  mostly  rosaniline  arsenite. 
Besides  London  purple,  there  are  two  other  preparations,  Paris  and  English  purple, 
which  have  practically  the  same  composition.  London  purple  analyzed  by  the  New 
Jersey  Experiment  Station  gave  this  analysis: 

Analysis  of  London  purple. 

Per  cent. 

Water  (HjO) 3. 27 

Arsenic  trioxide  (A82O3) '. 41. 44 

Lime(CaO) ! 24.32 

Alumina  (ALOj) . . .  \  «  07 

Iron  oxide  (Fe A).  J 

Sulphuric  anhydride  (SO3) 31 

Dye,  by  difference 27. 97 

It  is  made  by  boiling  a  waste  product  consisting  of  dye  and  arsenious  oxide  with 
lime  to  make  the  insoluble  calciiun  arsenite. <^ 

In  metallurgy  arsenic  has  but  little  use.  It  makes  lead  hard,  and 
arsenical  work  lead  from  the  silver-lead  smelters  is  sometimes  used 
for  shot.  Arsenic,  as  the  trioxide  or  sulphide,  is  introduced  into  lead 
for  making  shot  and  bullets.  The  presence  of  arsenic,  unless  in 
minute  quantity,  in  brass  or  bronze  makes  them  brittle,  though  small 

auantities  of  less  than  0.5  per  cent  give  cleaner  castings  and  a  greater 
uctility  to  Mimtz  metal.* 

A  number  of  arsenic  salts  and  oxides  are  used  medicinally,  amon^ 
them  the  bromide,  iodide,  trisulphide,  trioxide,  sodium  arsenate,  ana 
potassium  arsenate.  Realgar,  the  disulphide,  both  natural  and  arti- 
ficial^ is  used  as  a  paint  pigment  in  caUco  printing  and  dyeing;  in 
tanning;  and,  as  it  bums  wiui  an  intense  white  light^  in  pyroteclmics. 
Orpiment,  the  trisulphide,  called  also  king's  yellow,  is  used  as  a  paint 
pigment,  and  as  a  reducing  agent  in  chemical  work.  Tlie  trioxide  is 
iised  in  paints;  for  preserving  hides,  both  for  taxidermists  and  in  the 
leather  mdustry ;  as  an  antiseptic;  in  killing  animal  pests;  and  in  the 
preparation  of  volumetric  solutions.^  Sodium  arsenate  is  used  in  dye- 
ing with  turkey-red  oil  and  in  printing  fabrics;  the  arsenite  in  making 
soaps  for  use  on  skins  and  hides.  Potassium  arsenite  is  used  as  a  re- 
ducer for  silver  in  the  manufacture  of  mirrors. 

•  Haywood,  J.  K.,  The  adulteration  and  analysis  of  the  arsenical  insecticides:  Jour.  Am.  Chcm.  Boc. 
▼ol.  22,  IQOOtPp.  571-572. 
h  Sparry,  £.  8.,  Mech.  Eng.,  vol.  17, 1906,  pp.  763-764. 


BORAX. 


By  Chasles  G.  Yale. 


INTRODUCTION. 

Calif omia  continues  to*  be  the  only  State  in  the  Union  which  pro- 
duces borax  in  commercial  (juantities.  The  total  quantity  of  crude 
tons  mined,  however,  is  falling  off  for  the  reason  that  the  operators 
have  ceased  mining  the  low-grade  "marsh''  material  and  are  con- 
fining themselves  to  working  colemanite  ledges,  the  ore  in  which 
carries  h^h  percentages  of  anhydrous  boric  acid.  When,  in  1907, 
the  market  price  of  refined  borax  became  very  low,  all  the  borax 
mines  in  the  State  were  closed  down  except  one,  as  it  no  longer  paid 
to  handle  the  low-grade  material  in  which  most  of  them  were  work- 
ing. Even  some  of  those  mines  which  were  working  material  of  a 
reasonably  g;ood  grade,  as  in  Ventura  County^  were  compelled  to 
cease  operations,  the  cost  of  long  hauls  to  railroad  stations  bein^ 
such  as  to  preclude  any  profit,  while  the  market  price  of  refined 
borax  was  so  low.  None  of  the  mines  which  were  closed  in  1907 
has  since  resumed  operations,  though  one  new  one  has  reached  a 
productive  stage  and  become  a  factor  in  the  market. 

PRODUCTION. 

In  1908  the  production  of  borax  in  the  United  States  was  25,000 
short  tons,  valued  at  $975,000,  all  from  two  mines  in  Invo  and  Los 
Angeles  counties.  The  decrease  in  tonnage  as  compared  with  that 
of  1907  was  over  50  per  cent,  or  27,850  tons;  the  decrease  in  total 
value  was  $146,520.  In  these  figures  the  crude  material  mined  is 
taken  as  the  basis  of  quantity,  ana  the  percentage  of  anhydrous  boric 
acid  in  the  ore  is  taKen  as  the  basis  of  value.  The  colemanite  or 
borate  of  lime  mined  varies  in  richness  of  anhydrous  boric  acid, 
not  only  in  different  mines  but  in  any  single  mine,  and  it  is  necessary 
to  obtam  th0  percentages  in  order  to  determine  value  of  tonnage. 

The  statistics  of  production  of  borax  in  California  from  1895  to 
1908,  inclusive,  are  given  in  the  following  table,  the  values  for  the 
years  1903  to  1908,  mclusive,  being  based  on  the  anhydrous  boric- 
acid  content  of  the  corresponding  nimiber  of  crude  tons  of  coleman- 
ite or  borate  of  lime: 


1885... 
1896... 
1897... 
1898... 
1899... 
1900... 
1901 


•  •  •  • 


short  tons. 

•  •  •   •   •  \A  W  «   «   M   I 

do — 

do 

«  •  •  •  •  %A  V  •  •  •  < 

do.... 

•  *  •  •  •  (A  V  •  •  ■  < 


Production  of  borax  in  California,  1895-1908, 

5, 959  $595, 900 

6,  754  675, 400 

8,000  1,108,000 

8,000  1,120,000 

20,357  1,139,882 

25,837  1,013,251 

23,231  1,012,118 


1902 short  tons. 

1903 do... 

1904 do... 

1905 do... 

1906 do... 

1907 do... 

1908 do... 


a  20, 004  $2, 538, 614 

b  34, 430  661, 400 

h  45, 647  698, 810 

ft  46, 334  1,019,154 

ft  58, 173  1,182,410 

6  52,850  1,121,520 

h  25, 000  975, 000 


•Raflnad  product 


h  Crude  product. 


603 


604 


MINERAL  RESOURCES. 


IMPORTS. 


The  following  table  shows  the  unports  of  borax  and  borates  into 
the  United  States  from  1902  to  1908,  mclusive: 

Imports  of  borax  and  borates  into  the  United  States,  1902-1908,  in  pounds. 


Year. 


1902 
1903 
1904 
1905 
1906 
1907 
1908 


Bt>rax. 


Quantity. 


684,537 
68,978 
153,982 
166,960 
791,425 
2.268,065 
ti41,632 


Valae. 


$20,795 
5,727 
10,569 
8,802 
27,343 
77,258 
22,058 


Borates,  calefnin, 

and  sodium  (cmde) 

and  refined  sodium 

borate. 


Quantity. 


186,807 

146,654 

89,447 

20,395 

57,711 

2,959 

40 


Value. 


$12,002 

13.280 

6,630 

1,626 

2,436 

175 

4 


Boric  add. 


Quantity. 


822,907 
603,619 
708,815 
676,105 
986,021 
584,534 
385,064 


Value. 


28,011 
27,658 
22,372 
33,200 
23,547 
14,702 


REVIEW  OF  THE  BORAX  INDUSTRY  IN  ld08. 

The  demand  for  borax  in  its  various  uses  does  not  increase,  and 
the  output  of  the  mines  is  limited  to  what  may  be  considered  the 
normal  consumption.  It  is  to  be  noted,  however,  that  imports  of 
foreign  material  are  falling  off  materially,  the  needs  of  the  United 
States  being  very  fully  met  by  the  output  of  the  California  mines. 
This  output  could  be  steadily  increased  did  the  consumption  of  the 
substance  warrant.  Efforts  are  made  to  stimulate  the  consumption 
of  borax  along  all  possible  lines,  and  a  number  of  new  uses  in  various 
commercial  forms  nave  been  found.  In  some  well-known  industrial 
uses,  however,  the  demand  has  been  materially  lessened. 

It  is  scarcely  necessary  to  attempt  to  make  any  extended  review 
of  the  borax  industry  in  1908,  especially  by  locality,  since  the  mining 
of  the  substance  has  been  connned  to  two  producing  properties. 
The  principal  one  of  these  is  the  Pacific  Coast  Borax  Company, 
which  now  confines  its  operations  to  the  Lila  C.  colemanite  mine, 
in  the  Death  Valley  section  of  Inyo  County,  Cal.  The  properties 
formerly  operated  oy  this  company  in  San  Bernardino  Countv,  in 
the  vicinity  of  Daggett,  have  been  given  up  entirely  and  the  plants 
removed.  The  crude  material  mined  at  the  Lila  C.  mine  is  shipped 
direct  by  rail  to  the  refineries  iu  New  Jersey.  Most  of  the  colemanite 
obtainea  in  1908  was  shipped  just  as  it  was  mined,  though  a  few 
million  pounds  of  low-grade  stun  were  calcined  before  shipment  in 
order  to  concentrate  it  and  reduce  freight  cost.  The  only  other  pro- 
ductive mine  in  the  State  in  1908  was  that  of  the  Sterling  Borax  dom- 
pany,  near  Lang  Station,  in  Los  Angeles  County.  This  is  a  new 
mine,  which  only  became  productive  m  1908.  Its  product  is  cole- 
manite, which  is  shipped  crude  to  refineries  in  New  Jersey.  This 
company  is  virtually  a  combination  which  includes  not  only  the 
productive  mine  named,  but  the  Ventura  County  mines  of  the  F^razier 
Borate  Company,  or  Stauffer  Chemical  Company, .  the  Lang  and 
Death  Valley  deposits  of  the  American  Borax  Company,  and  the 
refining  companies  at  Chicago,  San  Francisco,  and  New  Brighton. 
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The  property  near  Lang  Station  is  in  a  favorable  situation  for  labor, 
transportation,  etc.  A  number  of  mining  claims  in  that  section  are 
mined  by  this  company. 

The  Borax  Properties  (Limited),  an  English  company,  now  owns  a 
group  of  borax  claims  in  Belleville  district,  as  well  as  the  properties 
of  the  Palm  Borate  Company  at  Otis,  5  miles  from  Daggett,  San 
Bernardino  County.  Although  more  or  less  work  has  Been  done 
by  this  company,  there  was  no  output  in  1908,  but  it  is  expected  to 
become  productive  in  1909.  The  Dorax  mines  of  Russell  brothers, 
on  Frazier  Moimtain  on  the  northern  edge  of  Ventura  Coimty  near 
the  Kern  County  boundary,  after  an  idleness  of  two  years,  are  ex- 
pected to  resimie  operations  in  the  latter  part  of  1909.  These  claims 
are  between  the  Sterling  and  the  Colimibus  mines,  which  have  also 
been  closed  for  some  tmie.  Aside  from  the  properties  mentioned 
no  other  borax  mines  in  California  were  active  in  1908,  or  promised 
to  be  active  in  1909. 


FLUOK8PAR  AND  CRYOLITE. 


By  Ekntbt  F.  Bubchasd. 


FLUOBSPAB. 

PRODUCTION. 

Three  States,  Colorado,  lUinois,  and  KentucW,  and  one  Territory, 
Arizona,  produced  fluorspar  in  the  year  1908,  Arizona  hsTing  again 
become  a  producer  for  the  first  time  since  1904.  The  production  in 
Colorado  and  Kentucky  decreased;  that  of  Illinois  showed  an  in- 
crease. No  production  has  been  reported  from  Tennessee  since  1906. 
Colorado  produced  gravel  spar  and  Arizona  lump  spar;  the  total 
quantity  produced  was  745  Eliort  tons,  valued  at  $4,518,  an  average 
price  of  $6.06  per  ton.  With  reference  to  the  Colorado  product,  it 
should  be  stated  that  this  figure  represents  the  value  on  board  cars  at 
the  railroad  shipping  points,  and  mcludes  the  cost  of  a  long  wagon 
haul,  $2  to  $3  per  ton.  In  the  preceding  annual  report  on  the  produc- 
tion of  fluorspar.  Mineral  Resources  of  the  United  States,  1907,  Part 
II,  page  639,  the  average  value  of  Colorado  spar  was  given  as  $3.45 
per  short  ton,  based  on  the  average  value  of  the  spar  at  the  mines. 
There  was  thus  actually  little  change  in  value  since  1907.  In  1908 
Illinois  produced  21,332  short  tons  of  gravel  spar,  valued  at  $96,315, 
or  $4.05  per  short  ton  on  board  cars.  In  this  connection  it  should  be 
remarked  that  the  largest  producing  fluorspar  mines  in  this  State  are 
near  railroad  or  river  transportation;  therefore,  the  cost  of  long 
wagon  hauls  has  not  entered  mto  the  reported  value  of  this  product. 
The  production  of  lump  spar  in  Illinois  was  6,189  short  tons,  valued 
at  $33,267,  or  $5.37  per  ton.  The  ground  spar  produced  from  this 
State  amounted  to  4,200  short  tons,  valued  at  $43,256,  or  $10.28  per 
ton.  Kentucky  reported  a  total  production  of  6,323  short  tons  of 
Bpar,  valued  at  $48,042,  distributed  as  follows :  Two  thousand  eight 
hundred  and  forty  short  tons  of  gravel  spa^  valued  at  $14,226.  or 
approximately  $5  per  ton ;  307  short  tons  of  '. 
$1,828,  or  $5.96  per  ton ;  and  3,176  short  tons  ol 
at  $32,588,  or  $10.26  per  ton.  These  prices  i 
points,  and  since  in  many  cases  the  spar  has  to  I 
6  to  16  miles  from  the  mines  to  tne  railroa( 
charged  are  a  little  higher  than  in  Illinois. 

The  financial  stringency  of  the  last  quarter 
fected  the  fluorspar  industry  far  into  the  year 
in  Kentucky  and  Illinois  wmch  have  been  stead 
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were  idle  throughout  1908.  Others  which  were  operated  at  less  than 
their  full  capacity  during  the  first  half  of  1908  were  obliged  prac- 
tically to  close  down  during  the  late  summer  and  autumn  on  account 
of  low  water  in  Ohio  River,  a  condition  which  prevented  supplies 
being  brought  in  and  spar  being  shipped  out  of  all  places  dependent 
on  river  transportation. 

The  demand  for  fluorspar  necessarily^  depends  primarily  on  the 
activity  in  the  steel,  glass,  and  enameling  industries.  All  these  indus- 
tries curtailed  their  production  in  1908.  It  is  estimated  that  fully 
80  per  cent  of  the  fluorspar  production  is  consumed  by  the  steel 
industry  and  chiefly  in  the  basic  open-hearth  charges.  The  following 
figures  show  the  considerable  reduction  in  output  of  steel  in  1908  as 
compared  with  1907: 

Prodvction  of  open-hearth  steel  in  1907-8,  in  long  tonsJ*^ 


1907. 
1908. 


Basic. 

1 

Acid. 

10,279,815 
7,140,425 

1,270,421 
696,304 

ToUL 


ii,&i9.7r« 

7,836,7J9 


•Ann.  Statist.  Kept.,  Am.  Iron  and  Steel  Association,  Philadelphia,  Pa.,  April  26,  1900. 

Low  prices  during  1908  resulted  in  the  accumulation  of  consid- 
erable stocks  of  spar  at  the  end  of  that  year.  At  the  Illinois  mines 
there  were  3,965  short  tons  in  stock,  and  in  Kentucky  12,899  short 
tons  remained  unsold  at  the  close  of  1908.    Better  conditions  have 

Srevailed  during  the  first  half  of  1909  in  the  industries  on  which 
uorspar  mining  is  dependent,  and  the  orders  booked  by  the  fluorspar- 
producing  companies  indicate  that  the  trade  for  1909  will  be  more 
nearly  normal. 

The  following  table  gives  the  quantities  and  values  of  the  dif- 
ferent grades  of  fluorspar  marketed  in  the  United  States  in  1907  and 
1908: 

Fluorspar  marketed  in  1907  and  1908,  in  short  tons. 


state. 


1907. 

Colorado 

niinois 

Kentucky 

Total 

1906. 

Colorado 

niinois 

Kentucky 

Total 


Qravel. 


Qnan- 
Uty. 


3,300 
18,610 
14,276 


Value. 


$11,400 
83,259 
71,376 


86,186166.036 


o745 

21,332 

2,840 


24,917 


Lump. 


4,518 
96,315 
14,226 


115,059 


Quan- 
tity. 


8,088 


8,088 


6,189 
807 


6,496 


Value. 


122,828 


Ground. 


Quan- 
tity. 


3,480 
6.782 


Value. 


136,884 
62,606 


22,828     10,262 


83,267 
1,828 


86.095 


4,206 
8.176 


7,382 


98,479 


43,266 
82,588 


Total 
quan- 
tity. 


8,300 
26.128 
21,066 


Total 
value. 


fll.400 
141.971 
IS,  971 


76,844 


49,486  I  287.343 


745 

81,727 
6.S23 


4.M« 

172,  ^o^ 

48,61:.' 


88,796 


•  Includes  a  small  production  of  lump  spar  from  Ariaona. 


The  annoJ  l«'*"'=^^™   -' 
is  given  in  tbB  foilnwTH?  ^ 


it 


■^  >•• 


•  •• 


I*  .-• 


»4' 


«^^- 


r::.* 


if*r-.  ^- 


-».*    * 


f 


:*-->  » 


'» •     •  »  -^ 


Heretofore  ft  -.rr=car  a:if  ^ 
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low  cost  trom  tSA  -*.  '"T*  "  .         . 

doned  mmes  3.  Eru?:^^^^    — *  x^.-r^  -.---    -    :  _ 

ataverjlpir  fr^^ri.^,  -,,^^^.,   .-   .  .^.--^'1'-  - '. 

It  competes  *^  --^  ;^^  .  .,-_  -  li.-r    -IK  .-•  --,-:  ..^,-  ; 
f ar  west  as  RtE.-rj=rz  »-^  .-'[^  _.  .,    ..^  .-,..  -..  '^    - -.    V 

ing  to  Fohs«  t^  -.-•  r- ;,-  r. :-  -  n. :  "  -«  -* "1  *  1  ■; 

farther  that  tU  '--t.  ^.^:|    _^  .  ^   ^,  ,    .-„;  t-  •    »--- 
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•  •.    oZj.u 


txat:c5. 


,„OTODS  or   CURVING  n^COBSFA.. 


I.  the  prep^at^-  ^^^-^^^l^^^^'^^'^^''''^ 
be  involvld-washmg,  crushmgji L__---;,^,^,,  ,,„,  K«rv<,  n.'  ^ 


1»07  ;  price,  80  cents.  „___o9 


13250-MB  1908,  FT  2 39 


610  MINEBAL  BESOUBCES. 

and  rocks,  and  grinding;  sometimes  the  first  process  only;  again, 
the  first  and  second ;  while  a  small  part  undergoes  all  three  ox  the 
processes. 

WASHING. 

Log  and  gravity  washers  are  chiefly  in  use  in  K«itucky,  while 
Illinois  mills  make  use  of  cylindrical  washers,  washing  trommels, 
and  automatically  sprayed  snaking  screens.  In  some  of  the  mills 
the  rougher  jig  serves  merely  as  a  washer — a  practice  inexplicable 
when  the  cost  oetween  a  serviceable  washer  and  a  5  or  6  cell  jig  is 
compared. 

Log  washers. — ^The  log  washer,  consisting  usually  of  an  octagonal 
log  to  which  iron  blades  are  attached,  is  now  commonly  used.  It  is 
from  12  to  18  feet  in  length  and  12  inches  in  diameter.  The  blades 
in  most  cases  are  set  so  that  one  blade  is  1  inch  beyond  the  preceding 
one.  Where  the  fluorspar  is  mixed  with  a  great  deal  of  clay  and  is 
dirty,  they  are  set  the  width  of  a  blade  or  4  inches  beyond  the  one 
preceding,  thereby  permitting  slower  movement.  When  still  slower 
movement  is  desired,  either  the  number  of  revolutions  is  reduced, 
which  is  preferable,  or  every  other  blade  is  left  off.  The  logs  are 
inclined  usually  from  1°  to  3°,  the  latter  being  the  most  satisfactory, 
and  are  run  commonly  from  12  to  14  revolutions  per  minute,  and 
again  as  high  as  from  25  to  40.  The  troughs  in  which  the  washers 
are  set  are  2  feet  deep  and  of  like  width.  Single  logs  are  used  at 
some  of  the  mines;  others  have  two  sets  side  by  side;  while  still 
others  have  them  placed  tandem ;  for  uncommonly  dirty  fluorspar  a 
2-inch  stream  of  water  is  applied  to  the  upper  end,  while  at  the 
lower  end  a  man  is  stationed  to  shovel  the  product  in.  A  single 
washer  requires  1^  horsepower  to  operate  it.  The  cost  of  waging 
averages  25  cents  per  ton.  When  properly  manipulated,  the  log 
washer  is  more  efficient  and  cheaper  than  the  gravity  washer. 

Gravity  washer, — ^The  ffravity  washer  consists  of  an  inclined  trough 
about  1  n)ot  wide,  the  sides  flanging  toward  the  top.  These  trou^s 
are  8  to  10  inches  deep,  and  constructed  of  inch  planks,  usually  of 
oak.  The  bottom  and  sides  may  be  lined  with  sheet  iron.  Such 
troughs  are  from  25  to  75  feet  in  len^^h.  At  the  upper  end  the  trough 
is  deepened  and  widened  so  as  to  form  a  bin  having  a  capacity  of 
50  to  100  tons,  into  which  the  spar  may  be  dumped.  The  bin  and 
trough  are  inclined  10°  to  12°,  the  former  less  than  the  latter.  The 
whole  is  elevated  a  sufficient  height  to  give  room  for  settling  boxes^ 
either  by  arranging  the  washer  so  that  the  ore  may  be  dumped  into 
it  directly  from  the  shaft  tub  by  belt  and  cup  elevators  or  by  taking 
advantage  of  a  steep  slope.  The  height  at  me  lower  end  is  usually 
about  6  feet.  A  steady  1\  to  2  inch  stream  of  water,  sometimes  two, 
is  sprayed  with  hose  upon  the  fluorspar  in  the  bin ;  s(Hnetimes  by  boys 
employed  for  the  purpose,  and  again  simply  from  a  pipe.  A  walk 
way  is  provided  on  each  side,  on  which  a  boy  or  man  may  walk  to 
loosen  with  a  hoe  or  rod  any  cloffged  fluorspar. 

The  gravity  washer  is  but  little  used  now  in  the  district  The  cost 
of  washing  by  it  is  25  to^  35  cents  per  ton,  which  higher  price  some 
claim  is  compensated  by  its  cleaning  better  the  very  dirty  fluorspar. 
This,  in  comparison  with  the  work  done  by  the  log  washer,  appears 
not  to  be  the  case,  the  log  doing  equally  good  or  better  work ;  the  losses 
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are  also  greater  with  gravity  than  with  log  washers.  In  fact,  a  great 
deal  depends  on  the  manner  in  which  either  is  haniiled. 

Other  washers. — ^At  mines  where  the  spar  is  semiclean,  shaking 
screens  with  automatic  sprays  are  utilized.  These  sprays  are  made  by 
arranging  a  row  of  holes,  3  or  4  inches  apart,  in  ^-mch  or  1-incn 
pipes,  set  parallel  6  inches  apart,  so  as  to  cover  surface  of  screen  at 
an  elevation  of  about  18  inches  above  the  screen.  In  addition  there 
is  sometimes  used  a  cylindrical  iron  washer,  with  a  spiral  of  sheet 
iron  6  inches  wide  lining  the  cylinder,  into  which  the  ^ar  is  first 
admitted.  Such  washers  are  about  12  feet  in  length.  While  they 
wash  the  spar  very  well,  they  are  superfluous.  Both  this  form  and  a 
shaking-screen  washer  are  employed  for  semiclean  spar,  either  alone 
being  sufficient.  The  shaking  screen  requires  less  space,  being  only 
6  to  7  feet  long. 

At  certain  mills  washing  trommels  are  employed,  of  round  per- 
forated metal,  with  cups  attached.  These  are  6  feet  in  len^h.  These 
are  efficient  for  the  character  of  fluorspar  they  handle,  wnich  is  not 
very  dirty. 

Summing  up,  the  log  washer  appears  preferable  for  dirty  vein 
stuff,  while  the  sprayed  shaking  screen  or  washing  tronmiel  is  pref- 
erable for  the  cleaner  product. 

Screens. — ^Most  of  the  washers  have  only  one  screen  at  the  end, 
though  in  some  cases  two  are  used  for  two  sizes.  In  the  case  of  grav- 
ity washers  where  two  are  placed  at  the  end,  they  are  stationed  at  the 
end  of  each  trough,  two  troughs  branching  off  from  the  main  trough, 
while  on  the  sides  of  the  latter  one  or  more  screens  may  also  be  placed 
to  gain  capacity.  The  screens  vary,  i,  f ,  and  1  iiich  being  most  com- 
monly used.  Grizzlies,  made  from  iron  bars,  inverted  rails,  or  inch 
wood  strips,  are  also  used  for  this  purpose.  Screens  and  grizzlies  are 
commonly  not  over  4  feet  in  length  and  inclined  30°  to  40°. 

The  screens  placed  at  the  base  of  the  washers  are  ordinarily  of  the 
stationary  type,  while  at  some  of  the  mills  a  shaking  screen  is  em- 
ployed. The  washing  trommel  acts  partly  as  a  screen  itself.  The 
undersize  from  these. form  one  size  and  the  oversize  another  where 
two  sizes  only  are  made  in  the  case  of  gravel  fluorspar.  Most  of  the 
gravel  spar  is  then  ready  to  be  hauled  to  storage  dumps  or  bins  to 
await  shipment.  In  some  cases  it  is  first  hand  picked,  sometimes  in 
the  bin  at  the  base  of  the  washer  screen,  again  on  a  plank  table  built 
just  under  it,  or  an  iron-sheathed  wooden  picking  belt,  or  a  white 
rubber  belt  conveyor.  At  one  mill  the  man  shoveling  into  tiie  crusher 
serves  as  picker.  Usually  from  two  to  four  men  are  employed.  The 
treatment  for  navel  and  lump  products  is  somewhat  similar.  The 
lead  and  No.  1  lump  are  picked  out  to  go  to  separate  bins;  limestone 
and  barite  are  also  picked  out  if  least  abundant;  and  the  No.  2 
fluorspar,  or  that  to  be  milled,  goes  over  at  the  end  of  the  belt  The 
last  two  products  change  places  according  as  one  or  the  other  is 
most  abundant.  In  some  cases  the  lumps  containing  zinc  sulphides 
or  carbonate  are  picked  out  and  dropped  into  separate  chutes. 

The  treatment  described  is  all  that  is  necessary  for  preparing  nat- 
ural gravel  for  market,  or  No.  1  lump  for  grinding,  in  case  other 
minerals  are  not  present  in  such  quantities  as  to  require  more  elab- 
orate treatment  If  more  elaborate  treatment  is  required,  the  fore- 
going always  precedes  as  preliminary  treatment 
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fTLUORSPAR  IN  COLORADO. 
INTRODUCTORY  STATEMENT. 

As  shown  in  the  bibliography  the  fluorspar  deposits  of  Kentucky 
and  Illinois  have  received  considerable  attention.  Little,  however, 
has  been  published  regarding  the  Colorado  deposits.  As  a  matter 
of  general  interest  the  following  notes,  based  on  a  hasty  reconnais- 
sance by  the  writer  in  September,  1908,  are  presented. 

In  Colorado  and  other  Western  States  fluorspar  occurs  commonly 
in  small  quantities  in  connection  with  metalliferous  veins.  In  eastern 
Colorado,  in  a  narrow  belt  extending  more  than  150  miles  from  north 
to  south,  just  within  the  front  range  of  the  Rocky  Mountains,  fr<Hn 
Boulder  County  on  the  north  to  Custer  County  on  the  south,  fluorspar 
occurs  in  considerable  quantities.  In  several  places  it  forms  the 
major  part  of  the  filling  of  fissure  veins,  the  metalliferous  minerals 
being  practically  of  negligible  quantity.  The  fluorspar  veins,  where 
studied,  cut  granites  and  gneisses  of  pre-Cambrian  age  that  have  been 
intruded  by  later  dikes,  many  of  which  are  of  quartz  porphyry. 

The  fluorspar  industry  in  Colorado  is  yet  in  its  intancy.  ii  mill- 
ing the  precious  metals  some  fluorspar  is  obtained  in  the  tailings, 
although  but  little  of  such  spar  can  be  saved.  Where  the  veins  are 
wholly  of  fluorspar  and  thick  enough  to  yield  an  important  tonnage 
attempts  have  been  made  to  mine  the  spar  itself,  although  but  litue 
investment  has  been  made  for  mine  equipment.  All  the  deposits  thus 
far  worked  are  situated  12  to  16  miles  from  a  railroad.  Gravel  spar 
is  the  only  grade  that  can  be  prepared  by  hand  cobbing  and  sorting. 
Much  of  the  spar  heretofore  produced  has  failed  to  fulfill  the  require- 
ments of  the  market,  on  account  of  the  presence  of  wall  rock  and 
vein  materials  that  are  difficult  to  remove  without  special  machinery. 
The  lowest  grade  of  spar  acceptable  must  contain  at  least  80  per  cent 
CaFj,  with  silica  less  than  15  per  cent.  There  is  at  present  a  local 
demand  for  more  spar  than  can  be  produced  in  the  State  at  the  pres- 
ent rate  of  production.  Colorado  spar  is  fairly  free  from  objection- 
able sulphides,  and  the  basic  open-hearth  steel  plant  of  the  Colorado 
Fuel  and  Iron  Company  at  Pueblo  consumes  practically  all  the  out- 
put of  the  State,  and  about  twice  as  much  more  of  this  essential  flux- 
mg  material  is  brought  from  Illinois  and  Kentucky.  The  price 
paid  for  Colorado  spar  is  $6  a  short  ton  for  spar  that  carries  85  per 
cent  CaFj,  f.  o.  b.  cars  at  Boulder,  Morrison,  and  Westcliffe.  A 
premium  of  20  cents  per  ton  for  each  per  cent  of  CaF,  above  85  per 
cent  brings  the  price  of  90  per  cent  spar  up  to  $7  per  ton,  and  a  de- 
duction of  20  cents  per  ton  for  each  per  cent  of  CaFj  below  85  per 
cent  reduces  the  price  of  80  per  cent  spar  to  $5  per  ton. 

NEEDS  OF  THE  INDUSTRY. 

Simple  and  economical  methods  of  cleaning  the  spar  and  better 
transportation  facilities  are  the  things  most  needed  by  the  fluorspar 
industry  in  Colorado.  There  seems  but  little  prospect  of  bringing 
railroads  any  nearer  to  the  present  working  properties  for  some  time, 
but  discoveries  of  new  deposits  of  fluorspar  nearer  to  railroads  are 
likely  to  follow.  The  general  improvement  of  wagon  roads  would 
be  possible  and  beneficial. 
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The  principal  foreign  materials  that  must  be  separated  from  the 
Coloraao  fluorspar  in  order  to  raise  its  grade,  are  quartz,  clay,  gra- 
nitic rock  from  walls  and  breccias,  and  siliceous  gouge — in  general, 
siliceous  and  aluminous  materials,  whose  specific  gravities  are  a  little 
lower  than  that  of  fluorspar.  It  would  seem  jreasible  to  raise  the 
grade  of  most  of  the  Colorado  material  at  least  to  the  minimum 
umit,  and  of  the  best  grade  to  at  least  90  per  cent  CaFj,  by  the  appli- 
cation of  some  of  the  simpler  washing  processes  now  employed  in  the 
Kentucky-Illinois  district.  The  problem  in  Colorado  is  to  save  only 
the  fluorspar  (except  in  rare  instances  where  ores  of  lead,  copper, 
zinc,  or  the  precious  metals  may  be  present)  and  to  put  quartz,  sand, 
rock,  clay,  etc.,  into  the  tailings.  The  differences  in  specific  gravity 
(fluorspar  3.13,  quartz  2.65,  feldspar  2.7)  are  relatively  slight;  there- 
fore, the  most  perfect  separation  would  involve  a  practically  perfect 
sizing  system  of  screens  and  jigs.  Such  elaborate  equipment  is  prob- 
ably out  of  the  question  at  present  in  Colorado  for  several  reasons, 
chief  among  which  are  (a)  that  the  quantity  ojF  spar  in  sight  does 
not  promise  to  warrant  very  large  operations;  (6)  that  water  is  not 
abundant  at  most  of  the  fluorspar  prospects,  and  washing  operations 
could  probably  be  carried  on  only  during  part  of  the  year;  (c)  that 
the  c(^  of  haulage  is  so  great  as  to  cut  down  profits  to  so  low  a 
margin  that  returns  on  large  investments  could  hardly  be  hoped  for. 
A  much  cleaner  product,  however,  might  be  procured  by  coarsely 
crushing  the  spar,  running  it  down  a  gravity  washer  or  through 
a  log  washer  to  remove  the  clay  and  sand,  and  subsequently  picking 
out  the  large  fragments  of  quartz  and  rock.  The  picking  could  he 
done  on  a  table  or  belt.  One  such  outfit  would  suffice  to  handle  the 
whole  output  of  each  district  in  the  State. 

PRODUCING  DISTRICTS. 

There  are  three  localities  in  Colorado  where  fluorspar  is  produced 
for  the  market,  viz,  at  Jamestown,  Boulder  County,  at  Evergreen, 
Jefferson  County,  and  near  Bosita,  Custer  County. 

Jamestown. — At  Jamestown  the  country  rock  is  generally  granitic. 
of  pre-Cambrian  age.  The  granite  is  intruded  hj  several  dikes  ox 
quartz  porphyry,  which  carries  fluorine  in  quantities,  ranging  from 
a  trace  to  30  per  cent,  and  is  cut  by  many  veins  in  which  the  vein 
material  is  prmcipally  crystalline  fluorspar,  with  quartz  and  pockets 
of  decomposed  silica  and  feldspathic  clay.  There  are  veins  carrying 
sulphides  and  tellurides  also  in  the  vicinity,  but  these  are  not  worked 
for  fluorspar.  The  fluorspar  veins  here  are  notable  for  their  lack  of 
metalliferous  minerals.  The  mineralized  zone  that  carries  fluorspar 
in  abundance  extends  northwest  and  southeast  for  about  2  miles,  with 
Jamestown  near  the  middle  point.  The  width  of  the  zone  is  about 
half  a  mile.  The  valley  of  Jim  Creek  cuts  through  this  area  and 
affords  outcrops  of  the  fluorspar  veins  and  other  mineralized  dikes 
and  veins.  Within  a  radius  of  1  mile  from  the  center  of  the  village 
there  have  been  located  ten  or  more  groups  of  claims  on  which  fluor- 
spar veins  appear  to  be  abundant  The  fluorspar  veins  occupy  fis- 
sures, and"  the  walls  and  vein  material  seem  to  have  suffered  some 
modification  by  movements  which  have  resulted  to  some  extent  in 
the  brecciation  of  the  material.  The  wall  and  vein  materials  are  thus 
more  or  less  intermixed,  and  the  veins  appear  to  be  faulted  in  places 
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SO  as  to  be  offset.  The  fluorspar  veins  range  in  thickness  from  a 
few  inches  to  15  feet,  the  usual  thickness  being  from  2^  to  5  feet 
Veins  less  than  1  foot  thick  can  hardlj  be  worked  profitably,  and 
there  are  few  that  exceed  6  feet  in  thickness.  Thicknesses  greater 
than  6  feet  are  generally  due  to  local  swellings  or  to  intersections  of 
two  or  more  veins.  The  fluorspar  veins  according  to  strike  fall  into 
two  groups,  those  striking  northeast  and  those  striking  northwest, 
the  former  group  predominating.  The  veins  are  nearly  vertical,  or 
dip  at  angles  of  75**  or  more.  The  veins  show  faint  banding  or 
ribbon  structure,  but  this  in  many  cases  has  been  obscured  by  brec- 
ciation. 

The  fluorspar  in  this  locality  is  generally  dark  colored,  ranjging 
from  greenish  brown  to  dark  purple,  although  there  is  some  light- 
colored,  fairly  clear,  glassy  spar  obtainable.  A  singular  character- 
istic of  the  dark  spar  is  that  on  exposure  to  sunlight  and  air  the  dark 
color  bleaches  to  pale  purple,  light  blue,  or  white  in  a  few  months. 
This  is  true  of  the  spar  on  the  surface  of  outcropping  veins  as  well 
as  of  mined  material  thrown  out  on  stock  piles.  The  spar  that  has 
been  opened  is  mostly  near  the  surface  and  it  is  generally  much  frac- 
tured, rather  porous,  and  somewhat  brecciated.  The  cracks,  pores, 
and  cavities  are  filled  with  decomposed  quartz  and  feldspathic  ma- 
terial, and  these^  together  with  the  vein  quartz  and  wall  material  that 
are  necessarily  included  in  mining,  greatly  reduce  the  ^ade  of  the 
spar.    The  material  as  mined  carries  70  to  85  per  cent  CaF^. 

Although  mining  of  fluorspar  has  been  carried  on  near  Jamestown 
for  six  years,  the  development  work  thus  far  accomplished  consist^; 
mainly  of  surface  cuts  and  adit&not  more  than  100  feet  long.  Mudi 
of  this  work  has  simply  been  done  as  assessment  work  from  year  to 
year,  in  order  to  prove  title  to  the  claims.  Overhead  stoping  from 
the  adits  has  opened  the  spar  in  places  to  vertical  distances  of  30  feet. 
One  shaft  has  been  sunk  on  a  fluorspar  vein.  It  is  reported  that  this 
shaft  is  112  feet  deep  and  that  from  it  levels  were  driven  north  and 
south  on  the  vein  at  depths  of  50  to  100  feet,  and  that  the  spar  has 
been  mined  out  to  the  second  level  by  overhead  stoping.  In  Septem- 
ber, 1907,  this  shaft  was  inactive  and  partly  fiUect  with  water.  All 
the  fluorspar  workings  here,  except  this  shaft,  are  well  above  the  level 
of  grouna  water  and  are  easily  arained. 

The  statistics  of  production  of  fluorspar  from  Colorado  were  not 
obtained  at  the  beginning  of  the  industry;  hence  it  is  probable  that 
considerably  more  spar  has  really  been  mined  in  that  State  than  has 
been  recorded  by  the  Survey,  wnose  Colorado  returns  date  back  to 
1905  and  total  less  than  6,000  tons.  The  total  quantity  produced  by 
the  Jamestown  districts,  according  to  rough  estimates  made  by  men 
familiar  with  the  locality,  amounts  to  alK>ut  8,700  short  tons.  On 
the  majority  of  claims  only  assessment  work  is  done  from  year  to 
year,  the  crude  spar  that  is  mined  being  hand  cobbed  or  perhaps  hand 
screened  and  allowed  to  accumulate  until  the  weather  and  roads  are 
favorable  for  hauling.  The  product  is  of  the  grade  known  as 
"gravel"  in  Illinois  and  Kentucky.  The  spar  must  be  hauled  to 
Boulder,  a  distance  of  about  18.5  mues  by  road,  which  is  mostly  down 
grade.    The  cost  of  hauling  is  about  $3  per  ton. 

Evergreen. — Near  Evergreen,  Jefferson  County,  along  Bear  Creek, 
is  an  area  of  pre*Cambrian  granite  gneiss  in  which  fluorspar  occurs 
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in  true  veins,  associated  with  lead,  zinc,  and  copper  minerals  in  minor 
quantities.  Besides  the  veins  in  which  fluorspar  is  the  major  con- 
stituent, there  are  quartz  veins  carrying  minor  quantities  of  fluorspar 
as  well  as  metallic  sulphides. 

On  the  northwest  side  of  Cub  Creek,  a  branch  of  Bear  Creek,  at  a 
point  about  three-fourths  of  a  mile  southwest  of  Evergreen  post- 
office,  a  prospect  has  been  opened  on  a  fluorspar  vein,  ranging  from 
1  foot  6  inches  to  4  feet  6  inches  in  thickness  and  averaging  about  2^ 
feet  of  spar.  The  vein  strikes  N.  30''  W.  and  dips^  70°  SW.  The 
vein  fills  a  fissure  which  cuts  across  the  sheeting  of  the  granite.  This 
vein  is  reported  to  be  traceable  for  about  1  mile  to  the  southeast  and 
for  a  greater  distance  to  the  northwest.  The  Augusta  mine,  formerly 
worked  for  ores  of  copper,  is  nearly  in  the  same  strike,  about  one- 
third  of  a  mile  southeast  of  the  fluorspar  prospect.  Hie  walls  of  the 
vein  show  movement.  Strained  and  mashed  biotite  granite  occurs  be- 
tween the  vein  material  and  the  walls  of  the  fissure,  and  fragments  of 
it  penetrate  the  vein  material  at  the  edges.  Within  the  vein  there  are 
in  places  bands  of  white  quartz  1  to  3  inches  thick  and  bands  of  sili- 
ceous biotitic  rock  3  to  6  inches  thick.  .  Along  the  foot  wall  the  vein 
carries  small  quantities  of  lead  and  copper  ores.  Sphalerite  (zinc  sul- 
phide) is  reported  to  occur  below  ffround-water  level.  The  fluorspar 
IS  banded  parallel  to  the  walls,  ana  its  color  ranges  from  amethyst  to 
deep  purple,  from  pale  to  deep  green,  and  in  a  few  places  it  is 
greenish  yellow. 

The  spar  is  mined  from  hillside  open  cuts  and  drifts  on  the  outcrop, 
and  the  vein  has  been  reached  also  oy  a  crosscut  about  250  feet  long, 
below  which  a  winze  about  25  feet  aeep  was  sunk,  and  from  this  a 
lower  level  was  driven  a  few  feet.  The  spar  is  mined  bv  hand,  hoisted 
to  the  surface  by  windlass,  hand  cobbed,  the  metalliferous  minerals 
saved,  and  the  products  hauled  12|  miles,  mostly  down  grade,  to  the 
Colorado  and  Southern  Railway  at  Morrison.  The  haulage  costs. 
$2  per  ton. 

In  September,  1908,  mining  was  in  progress,  but  shipments  were 
suspended  owing  to  washouts  on  the  Bear  Creek  road.  Some  fluor- 
spar was  mined  here  in  the  seventies  and  carted  28  miles  to  Central 
City,  where  it  was  used  in  smelting  gold  and  silver.  The  present 
workings  were  opened  in  December,  1907.  The  total  production 
since  then  has  been  about  200  short  tons.  The  material  is  now  used 
by  the  Colorado  Fuel  and  Iron  Company,  at  Pueblo. 

Rosita, — About  7  miles  southeast  of  Bosita,  Custer  County,  near 
one  of  the  branches  of  Antelope  Creek,  a  vein  carrying  fluorspar  has 
been  discovered,  from  which  some  spar  has  been  produced  for  the 
market.  The  rocks  in  the  vicinity  are  pre-Cambrian  granite  and 
gneiss  and  later  eruptives.  The  fluorspar  occurs  as  a  shoot  in  a  fis- 
sure vein  cutting  the  crystalline  rocks.  The  vein  strikes  N.  20°  E. 
to  N.  30°  E.  and  dips  about  75°  SE.  The  shoot  is  a  well-defined 
tabular  sheet  of  ore,  pitching  northwest.  It  pinches  and  swells 
locally,  and  terminates  on  its  lower  right  hand  margin  in  siliceous 
vein  rock.  It  is  also  slightly  faulted,  as  shown  in  one  of  the  upper 
workings.  The  thickness  of  the  vein  varies  from  16  inches  to  4  feet, 
and  the  irregularity  is  more  pronounced  in  the  hanging  wall  than  in 
the  foot  wall.  The  thickness  of  the  spar  ranges  generally  from  2  to  3 
feet,  and  the  average  thickness  of  the  workable  material  averages 
about  2^  feet..  Between  the  wall  rock  and  the  workable  spar  th 
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in  places  a  band  of  brecciated  siliceous  rock  4  to  8  inches  thick,  ce- 
mented by  fluorspar,  and  generally  there  is  also  clay  gouge  from  half 
an  inch  to  6  inches  thick.  The  spar  is  light  green  to  brown  in  color, 
and  more  rarely  bluish.  It  is  rather  miely  fractured  and  is  also 
jointed.  Fillinff  the  fracture  and  joint  planes  are  films  and  seams 
of  brown  smooth  clay,  but  the  material  is  relatively  free  from  quartz 
and  siliceous  matter  except  near  the  walls  of  the  vein. 

About  one-fourth  of  a  mile  northeast  of  the  outcrop  of  the  fluor- 
spar vein  and  striking  nearly  at  right  angles  to  the  latter,  copper- 
bearing  veins  have  been  opened.  Fluorspar  is  present  as  a  mmor 
gan^e  material. 

The  workings  from  which  the  fluorspar  is  obtained  consist  of  one 
tunnel  7  feet  nigh  and  two  drifts,  respectivelv,  80  feet  and  100  feet 
above  the  tunnel,  all  driven  in  the  direction  or  the  strike  of  the  vein. 
There  is  one  additional  level  13  feet  below  the  lower  drift  The  tun- 
nel was  driven  from  the  outcrop  200  feet  in  barren  vein  material,  and 
the  ore  shoot  was  reached  about  50  feet  higher  in  an  upraise,  driven 
from  the  tunnel.  The  spar  is  worked  by  stoping  in  the  levels,  and 
is  milled  down  the  upraise  to  the  tunnel,  out  of  which  it  is  trammed 
by  hand  to  a  storage  bin.  Only  hand  methods  of  cleaningthe  ore  are 
employed,  and  the  product  is  hauled  by  wagons  to  the  Denver  and 
Rio  Grande  Bailroad  at'Westcliffe,  a  distance  of  about  16  miles,  the 
first  6  or  7  miles  of  which  are  over  a  rather  hilly  road. 

The  fluorspar  thus  far  shipped  from  the  Rosita  district  has  gen- 
erally been  kept  well  above  the  standard,  as  shown  by  the  analyses  on 
anotner  page.  The  product,  nearly  1,000  short  tons,  has  becai  pur- 
chased by  the  Colorado  Fuel  and  Iron  Company  at  Pueblo,  on  the 
same  conditions  with  regard  to  grades  and  prices  that  have  applied 
to  this  product  elsewhere  in  Colorado.  The  same  problems  confront 
the  producers,  viz,  the  production  of  a  spar  that  shall  carry  80  per 
cent  or  more  CaFj  without  entailing  a  large  proportion  of  waste  or 
a  large  expense  in  cleaning  and  transporting  it  to  the  railroad. 

CONCLUSIONS. 

The  more  important  points  brought  to  notice  by  this  reconnaissance 
are  {a)  that  the  fluorspar  deposits  are  fissure  veins  that  probably 
extend  to  considerable  depths;  (b)  that  the  veins  are  of  moderate 
thickness  as  compared  with  those  of  the  Ohio  River  or  Kentucky- 
Illinois  district,  and  that  the  quantity  of  spar  probably  does  not 
warrant  any  but  simple  and  inexpensive  equipment  for  cleaning  and 
concentrating;  (c)  that  the  fluorspar  is  generally  free  from  sulphides, 
and  that  although  some  of  the  run-of-mine  material  is  acceptable  in 
the  crude  state,  the  greater  part  of  it  needs  some  cleaning  in  order 
to  render  it  marketable;  (d)  that  there  is  a  steady  local  demand  for 
more  spar  than  is  yet  produced  in  the  State;  (e)  that  the  geologic 
conditions  appear  lavorable  for  the  occurrence  of  much  more  fluor- 
spar than  has  yet  been  discovered,  and  that  further  prospecting  for 
the  mineral  is  therefore  to  be  encouraged. 
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ANALYSES. 


The  following  table  gives  analyses  of  fluorspar  from  C!olorado, 
Kentucky,  and  Illinois : 

Analyses  of  fluorspar  {generally  carload  lots)  from  Colorado,  Kentucky,  and 

Illinois, 


Locality. 


Rosita,  Colo. 


Jamestown,  Colo. 


Marlon,  Ky 


nOnriew,  ni. 


CaFt. 

SiOi. 

AlfO,4- 
FeiOi. 

M.75 

9.3 

4.2 

81.66 

13.3 

5.1 

82.26 

12.6 

6 

84.3 

11.6 

n.  d. 

60.9 

27 

n.  d. 

76.05 

19.8 

4.2 

83.76 

12.2 

4 

86.9 

10.6 

8.75 

79.06 

16.24 

6.26 

86.76 

8.60 

4.46 

84.26 

2.96 

1.28 

87.8 

3.10 

2.06 

90.02 

4.72 

1.6 

92.7 

2.6 

.64 

96.01 

1.9 

1.88 

94.72 

1.22 

.98 

96.63 

1.32 

.93 

88.86 

3.4 

1.45 

CaCOs. 


MgO. 


Authority. 


10.28 


1.82 
.38 


0.68 
1.22 


Colorado  Fuel  and  Iron  Co. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Lackawanna  Steel  Co. 

Do. 
Carnegie  Steel  Co. 


FLUORSPAR  IN  ENGLAND. 


PRODUCTION. 


The  production  of  fluorspar  from  the  counties  of  Derby  and 
Durham,  England,  1907,  was  49,462  long  tons,  valued  at  $113,431,  as 
compared  with  41,849  long  tons,  valued  at  $97,442,  in  1906.  This 
considerable  increase  is  of  interest  to  American  producers,  for, 
although  the  1908  figures  are  not  yet  available,  it  is  probable  that 
much  of  the  spar  imported  from  England  to  this  country  in  1908 
was  mined  in  1907.  The  average  value  per  ton  in  1907  was  $2.29, 
which  was  a  reduction  of  4  cents  per  ton,  as  compared  with  the  value 
in  1906.  The  value  of  the  spar  per  short  ton  would  be  only  slightly 
more  than  $2,  and  this  as  compared  with  the  average  value  of  Ameri- 
can gravel  spar  of  $4.60  f .  o.  b.  indicates  clearly  that  there  is  a  great 
difference  in  the  cost  of  production  in  the  two  countries. 


OCCURRENCE.* 

In  England  fluorspar  occurs  abundantly  in  the  Carboniferous  lime- 
stone and  its  associated  shale,  limestone,  and  sandstone  of  the  Yore- 
dale  group,  and  the  whole  of  the  present  British  production  comes 
from  these  strata,  where  it  is  found  as  the  gangue  of  metalliferous 
veins.  It  is  usually  associated  with  calcspar,  quartz,  or  barytes, 
though  this  is  not  universally  the  case. 

Until  1902  the  bulk  of  the  output  came  from  Durham,  from  the 
mines  of  the  Weardale  Lead  Company;  but  since  that  year  D^l 
shire  has  gone  rapidly  ahead,  and  Durham  now  takes  seocmdj 
This  has  feen  brought  about  chiefly  through  the  worl " 

•  The  Engineer,  London,  August  21,  1908,  pp.  185-: 
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lead-mine  dumps,  in  which  the  fluorspar  exists  as  the  waste  material 
from  lead-minmg  operations  dating  from  remote  times.  At  present 
there  are  about  20  workings  for  fluorspar  in  Derbyshire,  ana  with 
the  exception  of  one  or  two  at  Ashover,  in  the  isolated  mining  dis- 
trict in  the  eastern  part  of  the  county,  these  are  all  in  the  northern 
district,  Great  Lon^tone,  Eyam,  and  Bradwell  being  the  principal 
points  of  activity.  The  great  master  vein  on  Longstone  Edge,  known 
m  the  west  as  the  "  High  Eake  "  and  in  the  east  as  the  "  Deep  Rake," 
is  a  considerable  producer  of  fluorspar,  which  is  now  being  got  from 
virgin  ground  as  well  as  extracted  from  old  dumps,  from  veins 
closely  associated  with  the  Deep  Rake,  it  is  also  bemg  got,  notably 
from  the  Salad  Hole  (originally  spelled  "  Sallet")  mine  and  the  Red 
Rake  mine.  The  High  Rake  has  yielded  large  quantities  of  lead  ore 
in  the  past,  a  good  deal  from  open-surface  workings,  the  vein  being 
in  places  as  much  as  14  yards  in  width. 

In  the  Eyam  district  the  old  mine  heaps  on  the  great  vein  which 
runs  nearly  east  and  west  from  Tidesweil  Moor  to  Eyam  are  being 
exploited,  more  particularly  at  the  Eyam  end,  where  four  or  five 
workings  are  now  in  progress,  the  most  accessible  of  which  is  at  the 
old  Glebe  mine  dumps,  close  to  Eyam  Church.  At  Bradwell,  nearer 
Castleton,  considerable  activity  is  being  displayed  in  fluorspar  mining, 
in  the  resuscitation  of  lead  mming,  and  in  the  quarrying  and  mining 
of  calcspar  and  limestone.  Until  recently  the  bulk,  in  fact,  practically 
all  the  fluorspar  has  been  got  in  Derbyshire  from  the  old  mme  dumps, 
an  operation  which  can  not  be  called  "^  mining,"  being  merely  an 
elaboration  of  the  "  hillocking  "  which  has  for  long  been  carriea  on 
for  fluorspar  and  barytes  by  miners  working  on  their  own  account. 
It  is  certain,  however,  if  the  present  demand  continues — and  there 
seems  little  doubt  of  this — that  regular  mining  will  be  more  and  more 
entered  upon,  as  the  hillocks  or  dumps  can  not,  of  course,  be  con- 
sidered inexhaustible.  Indeed,  in  one  or  two  places  already  mining 
for  fluorspar  is  being  carried  on,  especially  where  the  prospects  or 
finding  lead  also  seem  favorable;  and  in  this  connection  the  Red 
Rake  mine  at  Calver  and  the  Nunley  mine  at  Bradwell  may  be  men- 
tioned. Where  the  gangue  is  salable  it  is  possible  to  drive  levels  and 
open  stopes  in  search  of  lead  at  no  loss,  even  if  the  metal  is  not  present 
in  paying  quantity.  With  regard  to  values,  it  is  noticeable  that  in 
the  home-omce  statistics  the  Derbyshire  output  was  valued  at  £1  per 
ton  in  1905,  and  at  10  shillings  per  ton  in  1906.  These  figures,  how- 
ever, must  be  taken  with  a  good  deal  of  reserve,  the  spar  being  by  no 
means  uniform  in  auality,  as  the  large  clean  crystalline  blocks  are 
superior  to  the  smalls,  which  form  a  considerable  part  of  the  output 
Moreover,  in  view  of  the  fact  that  at  some  of  the  dump  workings  a 
mixture  of  fluorspar  with  calcspar  and  other  minerals  is  sent  away  to 
be  more  carefully  separated  elsewhere,  it  is  clear  that  the  valuation 
given  can  only  approximate  accuracy. 

In  the  county  or  Durham  the  whole  of  the  output  of  fluorspar  comes 
from  the  neighborhood  of  Weardale.  It  has  been  stated  that  Duiiiam 
now  comes  second  to  Derbyshire  in  point  of  output,  but  the  great 
advance  made  in  1906  and  continued  more  recently  indicates  that  the 
industry  will  be  a  permanent  and  increasing  one.  Although  one  or 
two  other  firms  are  also  engaged  in  the  business,  more  particularlv  as 
regards  old  mining  dumps,  the  principal  producer  is  the  Weardale 
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Lead  Company,  at  whose  various  mines  fluorspar  is  a  regular  vein 
stuff.  The  spar  is  by  no  means  confined  to  the  main  limestone,  from 
which  the  bulk  of  the  lead  ore  is  at  present  obtained,  but  is  being 
mined  of  exceptional  purity  in  the  hazle  or  sandstone  beds  between 
the  main  limestone  ana  the  Tyne  bottom  limestone.  As  a  producer  of 
best  quality  spar  in  bulk  the  Sedling  mine  of  the  Weardale  Lead 
Company  is  m  the  front  rank.  For  some  time  the  mineral  was 
obtamed  mainly  from  the  old  dumps,  but  these  are  now  exhausted, 
and  the  present  production  comes  entirely  from  the  mine.  The  Sed- 
ling vein,  which  is  8  feet  to  15  feet  in  thickness,  is  now  worked  at  a 
depth  of  70  fathoms,  the  winding  of  the  ore  being  effected  by  a  water 
wheel,  an  interesting  survival  of  old  practice.  £  the  Jermyn  Street 
Museum  are  fine  crystallized  specimens  of  fluorspar  which  have  come 
from  Weardale.  In  Teesdale  the  lead  mines  have  yielded  fluorspar 
only  in  insignificant  quantities,  and  no  working  of  it  is  on  record,  as 
is  the  case  also  in  Swaledale  and  Wensleydale,  farther  south,  where 
lead  mining  was  once  such  an  important  industry. 

Apart  from  a  certain  employment  in  glass  and  enameling  works 
and  m  the  preparation  of  hydrofluoric  acid,  the  bulk  of  the  present 
production  of  fluorspar  is  used  as  a  flux  in  the  metallurgical  indus- 
tries. It  is  now  some  ten  years  since  it  came  into  regular  use  in 
Germany  in  connection  with  the  manufacture  of  ferromanganese 
and  ferrosilicon,  and  this  practice  is  now  general  in  England  and 
America.  It  enables  a  fluid  slag  to  form  at  a  low  temperature,  and 
also  reduces  the  sulphur  and  pnosphorus  contents.  It  has  also  an 
increasing  applit^ation  in  foundry  work,  and  altogether  there  is  little 
reason  to  condemn  the  optimism  of  those  who  see  a  great  future 
for  the  mineral  when  its  potentialities  become  even  more  widely 
recognized  than  is  the  case  to-day.  As  to  the  quality  of  fluorspar, 
purity  is,  of  course,  a  matter  of  importance,  especially  freedom  from 
silica,  and  careful  selection  of  the  mineral  as  it  comes  from  the 
dumps  or  the  mine  is  made  before  it  is  offered  for  sale.  This  natur- 
fljly  means  that  considerable  variations  in  price  are  to  be  met  with. 
An  impurity  which  has  to  be  especially  guarded  against  is  galena, 
the  lead  ore  with  which  the  fluorspar  is  so  intimately  associated  in 
the  mine.  Although  it  is  freed  as  much  as  possible  from  galena,  the 
sellers  of  fluorspar  refuse  to  give  any  guaranty  as  to  its  absence, 
and  probably  few  shipments  are  entirely  free  from  it.  With  regard 
to  wnat  is  perhaps  the  most  generally  known  form  of  fluorspar,  it 
may  be  mentionea  that  the  greatly  increased  production  of  which  we 
have  spoken  has  not  affected  in  any  way  the  artistic  business  carried 
on  at  uie  famous  Blue  John  mine  at  Castleton,  Derbyshire,  where  the 
fluorspar  has  unique  characteristics. 

Fluorspar  mining  in  England  depends  so  much  on  the  iron  and 
steel  industries  that  it  was  in  a  somewhat  stagnant  state  in  the  sum- 
mer of  1908,  and  owing  to  the  accumulation  of  stock  there  was  no 
immediate  prospect  of  a  return  to  the  activity  of  1907. 
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CRYOIiITE. 

IMPORTS  AND  PRICES. 

No  cryolite  was  reported  to  have  been  produced  in  the  United 
States  in  1908.  Cryolite  is  aluminum-sodium  fluoride,  and  is  used 
chiefly  in  the  manufacture  of  sodium  salts,  of  opal  and  alabaster  glass, 
of  porcelain  and  enameled  ware,  and  as  a  flux  in  the  electrolytic  alu- 
minum process.  The  mineral  is  quarried  in  Greenland,  and  there  were 
imported  into  the  United  States  in  1908,  1,124  long  tons,  valued  at 
$16,445,  as  compared  with  1,438  long  tons,  valued  at  $28,902,  in  1907. 

Wholesale  prices  on  cryolite  at  the  close  of  1908  and  the  first  part 
of  1909  were  6^  to  6f  cents  per  pound. 

UETERATURE  ON  FLUORSPAR  AND  CRYOLTTB. 

For  details  as  to  geologic  relations,  mining  developments,  and  notes 
on  the  technology  of  the  preparation  and  uses  of  fluorspar  the  reader 
is  referred  to  the  following  papers : 
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Survey  No.  255,  1905.«    15c. 

.    Principal  American  fluorspar  deposits:  Min.  Mag.,  August,  1905,  pp. 

115-119. 

Betts,  Anson  G.  The  manufacture  of  hydrofluoric  acid:  Mineral  IndustiT, 
1906,  pp.  330-332. 

BuBCHABD,  E.  F.  Production  of  fluorspar  and  cryolite  in  1906 :  Mineral  Re- 
sources U.  S.  for  1906,  U.  S.  Geol.  Survey,  1907,  pp.  1063-1067.* 

Canby,  H.  S.  The  cryolite  of  Greenland:  Ninteenth  Ann.  Kept  U.  S.  GeoL 
Survey,  pt.  6  [continued],  1898,  pp.  615-617. 

Egolestone,  William  Mobley.  The  occurrence  and  commercial  uses  of  floor- 
spar:  Trans.  Inst.  Min.  Eng.,  vol.  35,  pt  2,  London,  England,  May,  1908,  pp. 
236-268. 

Emmons,  S.  F.  Fluorspar  deposits  of  southern  Illinois :  Trans.  Am.  Inst  Min. 
Eng.,  vol.  21,  1893,  pp.  31-53. 

The  Engineer  (London).    Fluorspar:  Issue  of  August  21,  1908,  pp.  185,  187. 

Fohs,  F.  Julius.    Flourspar :  Eng.  and  Min.  Jour.,  January  6, 1906,  pp.  45--4d. 

.    Fluorspar  deposits  of  Kentucky,  with  notes  on  production,  minins, 

and  technology  of  the  mineral  in  Bull.  Kentucky  Geol.  Survey  No.  9,  1907. 

< Kentucky  fluorspar  and  its  value  to  the  iron  and  steel  industries: 

Trans.  Am.  Inst.  Min.  Eng.,  April,  1909,  pp.  411-423.  (For  abstracts  see  also 
Mining  World,  June  26,  1909,  pp.  1217-1220,  and  Iron  Age,  May  27,  1909,  ppu 
1692-1693.) 

Iron  Trade  Review.  Fluorspar  in  iron  and  steel  metallurgy :  Issue  of  Septem- 
ber 3,  1908,  pp.  401-403. 

MiLLEB,  Arthur  M.  The  lead  and  zinc  bearing  rocks  of  central  Kentucky: 
Bull.  Kentucky  Geol.  Survey  No.  2,  1905. 

Phents,  Albert.  Kentucky  fluorspar,  lead,  and  zinc:  Mfrs.  Record,  NoTem- 
ber  22,  1906,  p.  467. 

PriehaI^sser,  M.  Die  FlussspatgHnge  der  Oberpfalz:  Zeitschr.  prakt.  Geol- 
ogie,  July,  1908,  pp.  265-269. 

Ulrich,  E.  O.,  and  Smith,  W.  S.  T.  The  lead,  zinc,  and  fluorspar  deposits  of 
western  Kentucky :  Prof.  Paper  U.  S.  Geol.  Survey  No.  36, 1905. 

Watson,  Thomas  L.  Lead  and  zinc  deposits  of  Virginia :  Bull.  Virginia  GeoL 
Survey  No.  1,  1905,  p.  42. 

Wheei.£R,  G.  D.  Zinc  in  Crittenden  County,  Ky. :  Eng.  and  Min.  Jour.,  toL 
74,  1902,  pp.  413-414. 


«  Out  of  stock,  but  usually  accenslblA  in  libraries  of  cities,  technical  schools,  and  nnf 
sities,  and  for  sale  by  the  Superintendent  of  Documents,  Government  Printing  OIBce,  Wi 
ington,  D.  C. 


GYPSUM  AND  GYPSUM  PRODUCTS. 


By  Ernest  F.  Bubchabd. 


CONDITION  OF  THE  TRADE. 

The  characteristic  features  of  the  trade  in  gypsum  products  in  the 

J  ear  1908  were  a  moderately  decreased  demand  and  lower  prices  than 
ave  prevailed  at  any  time  within  the  last  three  years.  While  the 
financial  stringency  of  1907  and  its  resultant  effects  on  the  industrial 
world  are  factors  that  have  adversely  influenced  the  gypsum  market, 
the  conditions  noted  are  not  to  be  wholly  ascribed  to  these  factors. 
The  general  decrease  in  the  price  of  Portland  cement,  lumber,  steel, 
brick,  and  other  structural  materials  to  a  certain  extent  stimulated 
building  operations,  so  that  proportionately  the  output  of  gj^psum 
was  not  curtailed  so  greatly  as  was  that  of  many  other  mineral 
products.  The  prices  were  seriously  affected  by  the  industrial  depres- 
sion, it  is  true,  but  the  general  decrease  in  price  is  more  directly  due 
to  the  very  active  competition  that  is  becoming  characteristic  of  the 

Sypsum  business.  Keen  competition  involving  price  cutting,  intro- 
uction  of  specialties,  more  liberal  advertising,  and  an  aggressive 
campaign  for  trade  on  the  part  of  the  well-estabRshed  companies  have 
resulted  in  the  suspension  of  many  of  the  smaller  plants  not  phys- 
ically or  financially  fitted  to  withstand  the  strain.  Concentration  of 
interests  has  naturally  followed.  Many  small  plants,  meritoriously 
situated,  with  good  supplies  of  raw  material,  have  been  taken  over 
through  lease  or  purchase  by  firms  that  control  groups  of  mills. 

A  geographic  analysis  of  conditions  is  not  omy  of  interest,  but  is 
essential  to  a  just  estimate  of  this  industry  at  large.  In  the  group 
of  Kocky  Mountain  and  Pacific  States,  including  Alaska,  the  business 
as  a  whole  showed  a  slight  increase  in  tonnage  of  manufactured 
products,  but  a  small  loss  in  total  value.  In  Michigan  the  total 
gypsum  mined  slightly  exceeded  that  for  1907,  but  this  excess  was 
evidently  not  taken  up  by  the  sales  end  of  the  industry.  All  the  other 
producing  localities  showed  moderate  decreases  in  manufactured 
products  and  considerable  decreases  in  values. 

The  three  largest  producers  are,  in  order,  Michigan^  New  York,  and 
Iowa.  Texas,  Ohio,  Oklahoma,  Kansas*  and  California  are  also 
important  producers. 

ffew  developments. — Seven  new  plants  were  added  to  the  list  of 
producers  in  1908,  two  of  these  being  in  New  York,  and  the  remainder 
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in  Arizona,  New  Mexico,  Nevada,  and  Colorado.  In  addition,  nine 
new  mills  were  in  various  stages  of  construction,  but  not  in  operation. 
Most  of  these  mills  were  in  the  West  and  Southwest. 

One  of  the  new  developments  is  of  considerable  scientific  as  well 
as  commercial  interest.  Attention  has  been  called  in  the  last  two 
annual  volumes  of  Mineral  Resources,  as  well  as  in  Survey  Bulletin 
No.  223,  on  the  gypsum  deposits  of  the  United  States,  to  the  fact 
that  there  are  in  the  Southwest,  notably  in  Arizona  and  New  Mexico, 
deposits  of  gypsum  sand.<»  This  sand  is  white  to  faint  pink  in  color 
and  is  composed  of  fine  grains  of  gypsum  that  have  been  broken  down 
by  stream  action  and  water  from  outcrops  of  rock  gypsum  a.nd  finally 
worked  by  winds  into  hills  or  dunes.  (The  dunes  of  silica  sand 
around  the  south  end  of  Lake  Michigan  have  been  built  in  a  similar 
manner.)  In  1908  the  utilization  of  these  gypsum  sands  was  begun 
in  Otero  Countv,  N.  Mex.  The  raw  ^psum  is  a  loose  white  subangu- 
lar  sand ;  all  oi  it  passes  a  20-mesh  sieve  and  about  8  per  cent  passes 
a  100-mesh  sieve.  The  deposit  lies  on  a  flat,  level  plain  and  occurs  in 
hills  and  dunes,  some  of  which  are  more  than  100  feet  high.  The 
material  is  capable  of  being  calcined  at  a  temperature  of  250^  to  a 
plaster  which  is  reported  lo  be  very  tough  and  to  improve  with  age. 
These  deposits  are  reported  to  be  about  11  miles  from  a  railroadL 

In  1907  a  branch  of  the  Atchison,  Topeka  and  Santa  Fe  Railway 
was  built  to  Belvidere,  Kans.,  cutting  throug^h  the  ^rpsum  beds 
about  25  miles  northwest  of  the  town  of  Medicine  Lodge.  The 
gypsum  at  this  point  was  found  to  be  even  better  adapted  to  the 
manufacture  of  Keenes  cement  than  the  material  that  has  been  sue- 
cessfuUv  quarried  from  the  same  horizon  at  a  point  7  miles  south- 
west of  Medicine  Lod^e  and  hauled  by  wagon  to  the  mill  at  that 
place.  During  1908  the  exploitation  of  the  newly  opened  deposit 
gave  a  fresh  impetus  to  the  Keenes  cement  industry  in  southern 
Kansas. 

In  southwest  Virginia  prospecting  and  development  of  gypsum 
lands  on  a  large  scale  have  been  carried  on  during  the  last  three 
years.  As  a  result  of  core  drilling  there  was  located  in  Smyth 
County,  Va.,  a  high-grade  gypsum  deposit  of  sufficient  extent  and 
value  to  warrant  the  construction  of  a  railroad  4  miles  long  and  the 
erection  of  a  modern  mill.  A  new  town,  North  Holston,  has  also 
been  built.  The  gypsum  is  mined  from  a  shaft  105  feet  deep,  and 
carried  by  an  aerial  tramway,  1,400  feet  long,  from  the  mine  tipple 
to  the  mill.  Gypsum  for  Portland  cement  making  and  in  the  lorm 
of  land  plaster  and  hard  wall  plaster  is  now  being  produced  here  on 
an  important  scale. 

CAUFORNIA  GYPSUM  DEPOSITS. 

In  1906  Frank  L.  Hess,  of  the  United  States  Geological  Survev. 
made  a  reconnaissance  of  the  gypsum  and  gypsite  deposits  of  Cali- 
fornia. His  report  on  the  subject  is  now  in  preparation,  and  trom  the 
manuscript  the  following  summary  has  been  taken : 

The  gypsum  deposits  of  the  State  may  be  divided  Into  four  classes:  (1) 
Eifflorescent  deposits,  (2)  periodic-lake  deposits,  (3)  loterbedded  deposits,  (4) 

*Bee  also  Herrick,  C.  L.  Geology  of  the  white  sands  of  New  Mexico:  BolL  Hadlay 
Laboratory,  Univ.  New  Mexico. 
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selenite  or  crystalliased  gsrpsum  yeins.  Of  these  all,  except  the  fourth  class — 
the  veins — may  be  of  value. 

The  efflorescent  deposits  are  widely  spread  over  the  Coast  Range  and  the 
Tehachapi  Mountains  from  San  Benito  to  Los  Angeles  counties.  They  overlie 
a  variety  of  Tertiary  sediments,  fine  and  coarse  sandstones,  and  siliceous  shales. 
In  general  they  are  of  little  value,  but  locally,  where  the  transportation  prob- 
lem is  not  too  ditficult,  the  deposits  may  be  of  value,  as  at  Palmdale.  In  most 
cases  the  only  value  the  deposits  have  is  as  a  basis  for  holding  claims  on  oil 
lands  to  which  sufficient  title  can  not  otherwise  be  obtained  to  enable  the 
locator  to  hold  them  against  "  jumpers "  until  prospecting  may  be  done.  Efflo- 
rescent deposits  are  formed  by  the  evaporation  of  the  water  contained  in  porous 
gypsiferous  rocks,  which  leaves  its  load  of  gypsum  at  the  point  of  vaporization, 
or  when  vaporization  has  proceeded  to  a  point  where  gypsum  is  precipitated 
through  concentration. 

The  periodic-lake  deposits  are  found  in  the  San  Joaquin  Valley,  the 
Mohave  Desert,  and  probably  in  the  Ck)lorado  Desert.  The  large  deposit 
at  Amboy  is  being  exploited,  and  prospecting  may  show  others  to  be  of  value 
also.  In  this  and  other  desert-lake  beds  the  waters  are  briny,  but  at  Kern 
and  Buena  Vista  lakes  gypsum  has  been  deposited  from  comparatively  fresh 
waters.  In  the  desert  lakes  gypsum  is  probably  precipitated  through  super- 
saturation  brought  about  by  evaporation,  while  in  the  fresh-water  lakes  the 
gypsum  is  deposited  just  outside  the  normal  shore  line  through  evaporation  of 
water  from  the  soil,  as  in  the  case  of  the  efflorescent  deposits  upon  rocks,  the  soil 
drawing  its  supply  of  water  from  the  somewhat  concentrated  solution  along 
the  shore  of  the  lake. 

Practically  all  of  the  efflorescent  and  lake  deposits,  except  in  the  briny 
lakes,  are  covered  by  soil.  Where  they  are  not  thus  covered  the  soil  seems  to 
have  been  removed  by  wind  or  other  agencies.  The  soil  is  thought  to  be  not  nec- 
essarily of  later  deposition,  but  to  be  older  than,  or  contemporary  with,  the 
gypsite  deposits.  The  summer  heat  is  very  great  in  all  of  the  localities  and 
it  is  probable  that  the  moisture,  drawn  from  the  rocks  and  soil  by  the  sun,  is 
vaporized  at  a  depth  of  several  Inches  below  the  surface,  varying  with  the 
locality,  or  at  least  sufficiently  vaporized  so  that  the  gypsum  is  precipitated 
before  the  surface  is  reached. 

Interbedded  deposits  are  found  in  Miocene  clayey  sediments  at  many  places 
from  the  middle  of  Los  Angeles  Ck)unty  southward  along  the  Ck)lorado  Desert, 
and  at  a  few  places  northward.  Locally,  these  deposits  may  be  workable,  but 
they  are  generally  poor.  Interbedded  deposits  in  the  Palen  Mountains  are  of 
unknown  age.  Veins  of  selenite  are  not  known  to  be  of  importance  at  any 
place  in  the  State. 

With  regard  to  the  development  of  gypsum  and  oil  lands  in  Cali- 
fornia a  special  correspondent  of  the  Engineering  and  Mining  Jour- 
nal in  the  issue  of  May  22, 1909,  says: 

Recently  large  areas  of  land  in  the  known  oil  belts  have  been  located  for 
gypsum,  though  it  has  been  an  open  secret  that  oil  was  what  was  wanted. 
An  agent  of  the  Land  Office  has  been  looking  into  this  matter,  and  where 
patents  were  about  to  issue  to  gypsum  locators  they  have  been  notified  that 
receipts  have  been  issued  under  misapprehension  of  facts.  They  are  also  in- 
formed that  the  gypsum  to  be  mined  must  have  a  commercial  value,  and  in  this 
value  accessibility  must  be  considered.  If  at  a  point  remote  from  a  railroad, 
where  the  cost  of  mining  and  hauling  would  preclude  the  possibility  of  selling 
at  a  profit,  its  conunercial  value  would  be  nullified. 

PRODUCTION  AND  DISPOSITION. 

The  quantity  of  gypsum  mined  in  the  United  States  in  1908  was 
1,721,829  short  tons,  as  compared  with  1,751,748  short  tons  mined  in 
1907,  a  decrease  of  29,919  short  tons,  or  1.7  per  cent  of  the  1907  pro- 
duction. The  total  value  of  the  gypsum  proaucts  in  1908  was  $4,138,- 
660,  as  compared  with  $4,942,264  in  1907,  a  decrease  of  $803,704,  or 
16.26  per  cent  of  the  1907  value.  The  decrease  in  quantity  sold  was 
entirely  confined  to  crude  gypsum  both  in  the  lump  and  the  ground 
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Disposition  of  gypsum  in  the  United  States,  1907^,  1>y  vses,  in  short  tons. 


1907. 


Quantity. 


Sold  crude: 

For  Portland  cement 194,535 

For  paint  material («) 

For  plaster  material ^  86, 061 

Ab  land  plaster 46,851 

For  other  porpoees 1,950 

Sold  calcined: 

For  dental  plaster 11,648 

As  plaster  of  Paris,  wall  plaster,  etc 1, 060, 107 

To  glass  factories 6, 785 


For  Portland  cement  and  other  purposes. 


47,761 


1,404,698 


Value. 


1355,750 

66,697 

115,841 

1,880 

24,894 

4,211,821 

17,164 

148.817 


4,9«2,264 


1908. 


Quantity. 

Value. 

187,680 

«806.745 

1.281 

1.800 

29.516 

77,860 

87,972 

91,888 

7,484 

U,680 

174 

6» 

1,074.229 

S,506,6aO 

14,412 

41.102 

86,802 

99.984 

1,889,550 


4,138,560 


a  Included  in  "  For  plaster  material." 


b  Including  paint  material. 


IMPORTS. 

The  gypsum  which  is  imported  into  the  United  States  comes,  except 
a  few  hundred  tons  annually  from  France  and  Great  Britain,  almost 
wholly  from  Nova  Scotia  and  New  Brunswick,  and  enters  the  ports 
of  the  New  England  and  North  Atlantic  States,  over  one-half  of  it 
entering  the  port  of  New  York.  This  imported  gypsum  is  nearly  all 
calcined  and  converted  into  wall  plasters  by  plants  along  the  seaboard 
as  far  east  as  Eed  Beach,  Maine.  A  small  quantity  of  the  material 
is  used  crude  as  land  plaster,  and  some  is  mixed  in  patent  fertilizers. 

The  following  table  shows  the  import^  for  consumption  into  the 
United  States  from  1904  to  1908,  inclusive: 

Gypsum  imported  and  entered  for  consumption  in  the  United  States,  190^1908, 

in  short  tons. 


Year. 


1904 
1906 
1906 
1907 
1908 


Ground  or  calcined. 

Unground. 

Quantity. 

Value. 

Quantity. 

Value. 

8,278 
3.889 
8,587 
1,979 
1,889 

$11,276 
20,888 
22,821 
12,825 
12,825 

294,288 
899,280 
436,999 
453.911 
800,168 

cm,  806 
402,828 
464,726 
486,206 
814,845 

Value  of 
manuteC" 

tnred 
plaster  of 

Paria. 


128,819 
22.948 
21,188 
36.628 
26.733 


Total 


446»1M 
508,739 
636,658 


QYMtTM  AKD  GYMtrM  PBODtTCTfl. 
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The  following  table  gives  the  world^s  production  of  gypsum  from 
1903  to  1907,  inclusive: 

WorWa  production  of  gppsum,  1908-1907,  in  Bhori  ioM, 


Year. 


1903 
1904 
1905 
1906 
1907 


France. 


Quantity. 


li  T9oi  utio 

1,749,875 
1,414,696 
1,517,603 
1,547,560 


Value. 


98,134.891 
2,916,453 
2,848,943 
2,428,615 
2,544,819 


tJnited  Statefs. 


Quantity. 


1,041,704 
940,917 
1,048,202 
li  540^565 
1,761,748 


Value. 


$3,792,948 
2,784,8^ 
3,029,227 
3,837.975 
4,942,264 


Canada. 


Quantity. 


314,489 
840,761 
435,789 
486,921 
840,964 


Value. 


1388,459 
872,924 
581,648 
646,914 
575,701 


Year 


1903 
1904 
1905 
1906 
1907 


Great  Britain. 


Quantity. 


246,282 
262,086 
286,169 
252,030 


Value. 


8337,391 
354,138 
400,717 
362,761 


Qerman  Empire. 


Quantity. 


34,054 
25,096 


Value. 


$19,145 
17,307 


Algeria. 


Quantity. 


31,967 
38,951 
88,297 
80,809 
29,101 


Value. 


$106,040 
93,287 
98,420 
86.446 
76,907 


Cyprus. 


Quantity. 


11,691 
12,449 
17,890 
28,069 


Value. 


$28,796 
81,721 
42,499 
65,668 


RECENT  UTERATtTRE. 

Owing  to  the  necessarily  brief  treatment  of  the  topics  comprised 
in  this  chapter,  the  following  references  are  given  to  reports  from 
which  may  DC  obtained  local  details  concerning  the  gypsum  deposits 
mentioned  herein : 
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14^87. 
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Supply  Paper  No.  148,  U.  S.  GeoL  Survey,  1905. 

Geology  and  water  resources  of  eastern  portion  of  Panhandle  of 

Texas :  Water-Supply  Paper  No.  154,  U.  S.  Geol.  Survey,  1906.* 

Geology  and  water  resources  of  western  portion  of  Panhandle  of 

Texas:  Water-Supply  Paper  No.  191,  U.  S.  Geol.  Survey,  1907.« 

Elxtent   and   importance   of   Oklahoma    gypsum   deposits:    Mining 

Science,  vol.  56,  December  12,  1907,  pp.  542-543,  and  December  19,  1907,  pp. 
583-584. 

Gbimslet,  G.  P.  The  gypsum  of  Michigan  and  the  plaster  industry :  Michigan 
Geol.  Survey,  vol.  9,  pt.  2,  1904. 

Gbimslet,  G.  P.,  and  Bailet,  E.  H.  S.  Gypsum  and  gypsum  cement  plasters : 
Univ.  Geol.  Survey  Kansas,  vol.  5,  1899,  178  pp. 

Hebbick,  G.  L.  The  geology  of  the  white  sands  of  New  Mexico :  Bull.  Hadley 
liaboratory,  Univ.  New  Mexico,  vol.  2,  pt.  1. 

The  geology  of  the  white  sands  of  New  Mexico :  Jour.  Geology,  vol.  8, 

1900,  pp.  112-128. 

IIess,  Fbank  L.  a  reconnaissance  of  the  gypsum  deposits  of  California : 
Bull.  U.  S.  Geol.  Survey  No. ,  1909.     (In  preparation.) 

HuBBABD,  L.  D.  The  origin  of  salt,  gypsum,  and  petroleum :  Michigan  Geol. 
Survey,  pt.  2,  1895,  pp.  ix-xxiv. 

LoTTi,  B.  Die  Gipsie  des  toskanischen  Brzgebirges  und  ihr  Urspmng: 
Zeitschr.  prakt  Geologic,  September,  1908,  pp.  370-374. 

Mebbill,  F.  J.  II.  Salt  and  gypsum  industry  of  New  York :  Bull.  N.  Y.  State 
Museum  No.  11,  vol.  3,  1893,  pp.  1-38. 

Metcalfe,  A.  T.  The  gypsum  deposits  of  Nottinghamshire  and  Derbyshire. 
England:  Trans.  Inst.  Min.  Eng.,  vol.  12,  1896,  pp.  107-114. 

Pabsons,  Abthub  L.  Notes  on  the  gypsum  deposits  of  New  York:  Fifty- 
seventh  Ann.  Kept.,  New  York  State  Mus.,  vol.  1,  1905,  pp.  89-157. 

Rich ABDsoN,  G.  B.  Salt,  gypsum,  and  i)etroleum  in  trans-Pecos  Texas :  Bull. 
U.  S.  Geol.  Survey  No.  260,  1905,  pp.  573-585.« 

liowE,  J.  P.  Montana  gypsum  deposits:  Am.  Geology,  vol.  35,  1905,  pp.  1(H- 
113. 

Montana  gypsum  deposits :  Mines  and  Minerals,  September,  1907,  ppu 

59-60. 

The  gypsum  deposits  of  Montana:  Eng.  and  Min.  Jour.,  June  2D. 

1908,  p.  1243. 

SiiALEB,  M.  K.  Gypsum  in  northwestern  New  Mexico :  Bull.  U.  S.  Gieol.  Sur- 
vey No.  315,  1907,  pp.  260-266. 

SiEBENTiiAL,  C.  E.  Gypsum  deposits  of  the  Laramie  district,  Wyoming :  BuIL 
U.  S..  Geol.  Survey  No.  285,  1906.  pp.  401-403.« 

Gypsum  deposits  of  the  Uncompahgre  region,  Colorado:  Bull.  U.  S- 

Geol.  Survey  No.  285,  1906,  pp.  4a4-405.<» 

Stone,  Wm.  H.  Gypsum  plant  in  southwest  Virginia :  Mfrs.  Rec.,  August  20, 
1908,  pp.  51-^2. 

Tbumbtjll,  Loyal  W.  Cement  plaster  industry  in  Wyoming:  Mining  World. 
March  23,  1907,  p.  387. 

WiLDEB,  Fbank  A.  Geology  of  Webster  County,  Iowa  (gypsum  deposfts)  : 
Iowa  Geol.  Survey,  vol.  12,  1902,  pp.  138-167. 

The  age  and  origin  of  the  gypsum  of  central  Iowa :  Jour.  Geology, 

vol.  11,  1903,  pp.  723-748. 

Properties  and  uses  of  mineral  gypsum:  Trans.  Appalachian  Eng. 

Association,  Bull.  No.  33,  1909. 

Wbight,  C.  W.  Nonmetallic  mineral  resources  of  southeastern  Alaska :  Bull. 
U.  S.  Geol.  Survey  No.  314.  pp.  79-80. 

Wynne,  T.  Tbaffobd.  Gypsum  and  its  occurrence  in  the  Dove  Valley  (SiOg- 
land)  :  Trans.  Inst.  Min.  Eng.,  vol.  32,  1906,  pp.  171-192. 


WashingtoiC  D.  C 


Is.  aad 
:  OOee; 


PHOSPHATE   ROCK. 


By  F.  B.  Van  Horn. 


INTKODUCTION. 

The  occurrence  of  rock  phosphates  in  the  United  States  has  a  very 
important  bearing  upon  the  agricultural  industry,  since  certain 
classes  of  plant  life  can  not  exist  without  the  presence  of  phosphoric 
acid  in  the  soil.  Growing  crops  deplete  the  soil  of  its  phosphoric 
acid,  and  if  no  steps  are  taken  to  restore  this  substance,  the  soil  must 
eventually  become  nonproductive. 

Florida,  South  Carolina,  and  Tennessee  have  for  several  years  been 
the  main  sources  of  phosphate  in  the  United  States.  North  Carolina, 
Alabama,  and  Pennsylvania  have  produced  phosphate  rock,  but  never 
on  a  large  scale,  and  there  is  at  present  no  production  from  these 
States.  In  1900  Arkansas  entered  the  field  as  a  producer,  and  in  1906 
a  new  field  was  discovered  in  Wyoming,  Idaho,  and  Utah. 

DEVELOPMENT  OF  THE  PHOSPHATE  INDUSTRY. 

According  to  a  letter  from  Dr.  W.  L.  Basin,  of  Baltimore : " 

The  manufacture  of  chemical  fertilizers  in  the  United  States  began  about 
1850.  In  that  year  Dr.  P.  S.  Chappell  and  Dr.  William  Davison,  of  Baltimore, 
made  some  fertilizer  in  an  experimental  way.  About  the  same  time  Professor 
Mapes  was  experimenting.  Later  De  Burg  utilized  the  spent  boneblack  de- 
rived from  the  sugar  refineries  and  made  quite  a  quantity  of  "  dissolved  bone- 
black"  (superphosphate).  In  1853  or  1854  Dr.  P.  S.  Chappell  commenced  the 
manufacture  of  fertilizers,  as  did  B.  M.  Rhodes,  both  of  Baltimore.  In  1855 
Mr.  John  Kettlewell,  recognizing  the  fact  that  Peruvian  guano  (then  becoming 
quite  i)opular  and  containing  at  that  time  18  to  21  per  cent  ammonia)  was  too 
stimulating  and  deficient  in  plant  food  (phosphates),  conceived  the  Idea  of  ma- 
nipulating the  Mexican  guano,  containing  no  ammonia,  but  50  to  60  per  cent  of 
(bone)  phosphate  of  lime,  and  calling  his  preparation  "  Kettlewell's  manipulated 
guano." 

While  in  1856  the  sales  of  Peruvian  guano  had  increased  to  50,000  tons,  and 
of  Mexican  guano  to  some  10,000  tons,  there  was  not  at  that  date  20,000  tons  of 
artificial  fertilizers  manufactured  in  the  entire  country.  Baltimore  was  not 
only  the  pioneer  but  the  principal  market  for  fertilizers  until  some  time  after 
the  civU  war. 

Phosphate  mining  began  in  the  United  States  in  1868  in  South 
Carolina.  The  existence  of  the  rock  had  been  known  since  1837,  but 
the  possibilities  of  its  commercial  use  were  not  recognized  until  1859. 
According  to  Otto  A.  Moses :  ^ 

In  1859  Professor  Shepard  and  Ck)l.  L.  M.  Hatch  suggested  the  utilization 
of  phosphatic  marls  in  the  manufacture  of  commercial  fertilizers  and  started 
a  fiictory  at  or  near  CJharleston,  which  was,  however,  soon  abandoned.    Re- 

•Twelfth  Census,  vol.  10,  pt.  4,  p.  562. 

•lilneral  Reflources  U.  S.  for  1882,  U.  S.  Geol.  Surrey,  1883,  p.  612. 
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mains  of  their  compost  heap  were  utilized  by  n^ghboring  farmers  with  good 
effect  long  after  the  war. 

At  the  close  of  the  war  Dr.  N.  A.  Pratt,  formerly  comiected  with  the  niter 
bureau  of  the  Ck)nfederacy,  visited  Charleston,  with  the  object  of  starting 
sulphuric  acid  chambers.  About  this  time  Dr.  St.  Julian  Ravenel,  of  Charles- 
ton, who  had  mined  marl  ext^isively  at  Stoneys  Landing,  on  Cooper  Rirer, 
for  the  manufacture  of  cements,  noticed  the  nodules,  analyzed  some  of  them, 
and  found  them  to  contain  much  phosphate  of  lime.  He  became  engaged  soon 
after  in  the  manufacture  of  commercial  fertilizers  from  foreign  phosphate 
rocks.  Then  followed  the  discovery  (in  August,  1867)  which  has  beei  of  such 
vital  Importance  to  agriculture  and  the  prosperity  of  South  Carolina.  Pratt 
and  Holmes  (Charleston  Mining  Company),  Ravenel  and  Dukes  (Wanda  Com- 
pany),  then  located  territory.  The  value  of  the  deposits  became  known;  other 
available  beds  were  discovered,  and  many  persons  and  considerable  capital 
were  soon  employed  in  developing  the  new  industry  by  mining  the  crude  rock 
and  exporting  or  manufacturing  it  on  the  spot  into  superphosphates.  Later 
on,  the  beds  of  many  navigable  streams  were  found  to  be  largely  paved  with 
the  valuable  substance. 

Until  1888  South  Carolina  enjoyed  a  monopoly  of  the  phosphate 
industry  of  the  United  States.  In  that  year  Florida  came  foi-ward 
as  a  phosphate  State,  with  a  productions  of  3,000  long  tons.  In  1904 
the  production  surpassed  that  of  South  Carolina,  and  Florida  has 
maintained  its  lead  up  to  the  present  time. 

In  1892  phosphate  was  discovered  in  Tennessee,  and  two  years  later 
the  production  from  that  State  was  19,188  long  tons.  In  1899  Ten- 
nessee went  ahead  of  South  Carolina,  the  production  from  the  Iatt«r 
State  having  decreased  steadily  since  1893. 

PRODUCTION. 

The  production  of  phosphate  from  South  Carolina  from  the  be- 
ginning of  the  industry  in  1867  to  the  year  1888,  during  which  period 
that  State  was  the  only  producer,  was  4,442,945  long  tons,  valued 
at  $23,697,019.  The  following  table  shows  the  total  production  in 
the  United  States  from  1867  to  1908  : 

Marketed  production  of  phosphate  rock  in  the  United  States,  1867-1908,  in 

long  tons. 


Year. 


1867-1887 

1888 

1889 

1890 

1891 

1892 

1893 

1894 

1895 

1896 

1897 

1898 


4,442,945 
448,567 
550,245 
510, 499 
587,988 
681,571 
941,368 
996,949 

1,038,551 
930,779 

1,039,345 

1,308,885 


$23,697,019 
2,018,552 
2,937,n6 
3,213,795 
3,651,150 
3,296,227 
4,136,070 
3,479,W7 
3,606,094 
2,803,372 
2,673,202 
3,453,460 


Year. 


1899 
1900 
1901 
1902 
1903 
1904 
1905 
1906 
1907 
1908 


Quantity.       Val 


1,515,702 

1,491,216  I 

1,483,723  , 

1,490,314  I 

1,581,676 

1,874,428 

1,947.190 

2,080,957 

2,265,343 

2,386,138 


S5,0R4.0?5 

5,3It*.«B 
4.«103.444 
5,319, 7M 
«,5N0.8T> 
6. 7t^,  4«13 
8,579,437 
10,b53.&5^ 
11.399,  L:.M 


31,594,279  i  12S»n5,12b 


Of  this  quantity  South  Carolina  has  furnished  12,138,454  tons; 
Florida,  14,087,833  tons ;  Tennessee,  5,315,422  tons ;  and  other  States, 
53,570  tons.  In  twenty-one  years  Florida  has  produced  more  phos> 
phate  than  has  South  Carolina  in  thirty-two  years. 

The  year  1908  showed  a  small  increase  m  quantity  as  well  a.-? 
in  value  of  phosphate  rock  over  1907.  The  total  production  was 
2,386,138  tons,  valued  at  $11,399,124,  as  compared  with  2,265,343  tons, 
valued  at  $10,653,558,  in  1907 ;  an  increase  of  120,795  tons  in  quantity 
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and  of  $745,566  in  value.    The  average  price  per  ton  in  1906  was 
$4.78,  only  8  cents  more  than  in  1907. 

The  production  of  the  different  classes  of  phosphate  rock,  by 
States,  in  1907  and  1908  was  as  follows: 

Prodvction  of  pfM8p?utte  rock  in  the  United  States,  1907-S,  hosed  on  the  quantity 

marketed. 


1907. 

1908. 

state. 

Quantity 
(long  tons). 

Value. 

Average 

price  per 

ton. 

Quantity 
(long  tons). 

Value. 

Average 

price  per 

ton. 

• 

• 

Florida: 

Hard  rock 

046,166 

675,024 

36,185 

14,065,875 

2,376,261 

136,121 

16.29 
3.52 
3.76 

695,743 

1,065,199 

11,160 

14,566,018 

3,885,041 

33,480 

$7.66 

Land  pebblfl 

3.58 

River  pebble 

3.00 

Total 

1,357,365 

6,577,757 

4.85 

1,692,102 

8,484,539 

5.01 

South  Carolina: 

Land  rook 

228,354 
28,867 

883,965 
96,902 

3.87 
3.36 

192,263 
33,232 

854,837 
135,044 

4.45 

River  rock 

4.06 

Total 

257,221 

980,867 

3.81 

225,495 

969,881 

4.80 

Tennessee: 

Brown  rock 

504,504 

38,993 

5,025 

2,880,904 

142,382 

24,560 

4.85 
3.65 
4.89 

374,114 

79,717 

1,600 

1,572,626 

299,941 

4,756 

4.20 

Blue  rock 

3.76 

White  rock 

2.97 

Total 

638,612 

3,047,836 

4.77 

455,431 

1,877,221 

4.13 

Other  States 

012,145 

47,098 

3.88 

•  13,110 

47,483 

3.62 

Grand  total 

2,265,343 

10,653,558 

4.70 

2,386,138 

11,399,124 

4.78 

•  Includes  Arkansas,  Idaho,  Utah,  and  Wyoming. 

The  figures  in  the  foregoing  table  are  based  on  the  marketed  prod- 
uct. The  actual  quantity  of  phosphate  rock  mined  in  Florida  during 
1908  was  1,941,362  long  tons ;  in  South  Carolina  it  was  252,392  long 
tons;  in  Tennessee,  454,188  long  tons;  and  in  Arkansas,  Idaho,  Utah, 
and  Wyoming,  13,517  long  tons — a  total  of  2,661,459  long  tons. 

PHOSPHATE  DEPOSITS  OF  THE  UNITED  STATES. 

GEOLOGIC  OCCURRENCE. 

The  phosphate  deposits  range  in  age  from  the  Ordovician  in  Ten- 
nessee to  the  Tertiary  in  Florida,  occurring  also  in  the  Devonian  in 
Tennessee  and  Arkansas,  and  in  the  Carboniferous  in  the  Wyoming- 
Idaho-Utah  field. 

FLORIDA  DEPOSITS. 
DISTRIBUTION  AND  CLASSIFICATION. 

Phosphates  occur  in  a  general  way  along  the  west  coast  of  Florida, 
principally  in  Polk,  De  Soto,  Hillsboro,  Pasco,  Hernando,  Sumter, 
Citrus,  Marion,  and  Levy  counties,  although  the  rock  has  been  found 
also  in  Alachua,  Suwanee,  Lafayette,  Taylor,  Jefferson,  Wakulla,  and 
Liberty  counties.  There  are  tnree  classes  of  deposits  in  Florida- 
hard  rock,  land  pebble,  and  river  pebble.  These  deposits  vary  in 
percentage  of  tricalcium  phosphate  from  78  per  cent  to  80  per  cent 
in  the  hard  rock  through  68  per  cent  to  70  per  cent  in  the  land  pebble 
to  about  65  per  cent  in  the  river  pebble. 
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Hwrd  rock. — ^The  hard-rock  phosphate  belongs  to  the  Eocene  and 
the  Miocene  periods.  In  the  former  it  c<»isists  entirely  of  a  bowlder 
deposit  in  a  soft  matrix  of  phosphatic  sands,  clays,  and  other  mate- 
rials ;  in  the  latter  it  is  also  round  at  many  places  as  a  bedded  deposit 
in  situ.  The  bowlders  vary  in  size  from  2  inches  to  10  feet,  and  lie 
embedded  in  all  positions,  surrounded  by  sand  and  clay  containing 
more  or  less  phosphate  of  lime  in  finer  particles  resulting  from  a 

Seneral  distribution  of  the  disintegrated  portions  of  the  Dowlders 
uring  deposition.  The  deposits  themselves  vary  from  small  pockets 
to  those  several  acres  in  extent.  The  phosphate  content  of  this  class 
of  deposits  is  from  10  per  cent  to  30  per  cent  of  the  mass. 

Land  pebble. — ^The  pebbles  making  up  this  deposit  ran^  from 
minute  size  to  that  of  a  walnut.  They  are  originaUy  white  m  color, 
but  become  dark  colored  when  subjected  to  water  action.  They  are 
imbedded  in  sand  and  are  underlain  bv  a  stratum  of  tough,  stiff, 
clayey  material  known  as  "  bed  rock."  Above  the  deposit  is  an  over- 
burden from  1  to  25  feet  thick,  consisting  of  sana  and  limestone 
bowlders.  The  proportion  of  phosphate  to  other  rock  in  this  class  of 
deposits  varies  from  1  to  10  to  1  to  4,  or  from  10  per  cent  to  25  per 
cent. 

River  pebble. — ^This  class  of  deposit  is  very  similar  to  the  land 
pebble  and  derives  its  name  from  its  manner  of  occurrence  in  the 
river  beds.  The  pebbles  are  white  to  dark  brown  in  color  and  of 
about  the  same  size  as  the  land  pebbles.  They  occur  in  the  form  of 
bars  in  the  rivers,  and  are  derived  from  the  formations  through 
which  the  rivers  flow. 

DEVELOPMENT  AND  PRODUCTION. 

The  year  1887  marked  the  beginning  of  the  phosphate  industry  in 
Florida.  In  1888  the  first  shipment  of  pebble  phosphate  frcrni  Peace 
Eiver  was  made  to  Atlanta,  Ga.;  in  1889  hard  rock  phosphate  was 
discovered  in  Marion  County,  and  in  1890  the  land  pebble  area  was 
opened  in  Polk  County.  The  growth  of  the  industry  has  been  rapid 
and  remarkable,  until  now  Florida  is  the  largest  producer  of  phos- 
phate rock  in  the  United  States. 

The  first  production  consisted  of  3,000  tons  in  1888,  and  twenty 
years  later  the  output  for  the  year  was  1,692,102  tons,  or  more  than 
70  per  cent  of  the  entire  production  of  the  United  States  in  1908. 
The  following  table  shows  the  marketed  Quantity  and  value  of  phos- 
phate rock  from  Florida,  by  years,  since  tne  first  shipment : 

Output  of  phosphate  rook  in  Florida,  based  on  marketed  product,  1888-1908^  in 

long  tons. 


Year. 

Quantity. 

3,000 
4,100 
46,fi01 
112,482 
287,343 
438,804 
527,ft53 
568,061 
495,199 
662,342 
600,894 
726,420 

Value. 

1888 

121,000 

1889 

28,000 

1880 

1891 



838,190 
703,013 

1892 

1,418,418 

1893 

1,979,050 

1894 

1,666,813 

1895 

2,112,902 

1896 

1,547,363 

1897 

1,498,515 

1,847,796 

1898 

1899 

2,804,061 

Yoar. 


Quantity. 


1900 706,248 

1901 761,996 

1902 786,490 

1903 800,336 

1904 1,07%961 

1906 1,194,106 

1906 1,304,506 

1907 1,367,366 

1908 1,602,102 

14»067,8S3 


Value. 


+ 


SI2 
3,1S»,473 

2,664,  ivr 
2,966.S24 
a»  974,301 
4,251. MS 
S,58&,57^ 
0,677,757 
8,484.639 

60»6B7.946 
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Almost  without  exoeption  eadi  year  since  the  beginning  of  the 
industry  the  production  from  Florida  has  shown  an  increase  over  the 
preceding  year.  In  1906  the  increase  in  quantity  was  334,787  tons,  or 
more  than  14  per  cent  over  1907,  and  the  increase  in  value  was 
$1,906,782.  The  increase  was  entirely  in  the  land-pebble  variety,  of 
which  the  tonnage  was  410,176  tons  more  than  in  1907.  The  outputs 
of  both  the  hard  rock  and  the  river  pebble  showed  decreases,  the 
former  being  40,413  tons  and  the  latter  25,025  tons  less  than  in  1907. 
The  price  per  ton  of  hard  rock  was  $7.66  in  1908,  as  against  $6.29 
in  1907;  of  land  pebble  $3.58  as  against  $3.52;  and  of  river  pebble 
$3.00  as  against  $3.76.  The  average  price  per  ton  of  Florida  phos- 
phate for  1908  was  $5.01  as  compared  with  $4.85  in  1907,  a  gam  of 
about  3  per  cent  Florida  fumi^ed  70.9  per  cent  of  the  production 
of  the  United  States  in  1908. 

The  quantity  and  value  of  each  grade  or  variety  of  phosphate 
rock  produced  in  Florida  from  1904  to  1908,  inclusive,  based  upon 
reports  of  marketed  material,  are  shown  in  the  following  table : 

Phosphate  rock  marketed  in  Florida,  190^-1908,  classified  hy  grades,  in  long  tons. 


%F  A  A^ 

Hard  rock. 

Land  pebble. 

River  pebble. 

Total. 

Y«ar. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

1904 

631,087 
677,673 
687,606 
646,166 
606,743 

82,672,184 
2,993,732 
3,440,276 
4,066,376 
4^666,018 

460,834 
628,587 
675,444 
676,024 
1,066,199 

81,102,993 
1,045,113 
2,020,202 
2,376,261 
3,886,041 

81,090 
87,847 
41,463 
36,186 
11,160 

8199,127 

213,000 

116,100 

136,121 

33,480 

1,072,961 
1,194,106 
1,304,605 
1,367,366 
1,602,102 

83,974,304 

1905 

4,261.845 

1906 

5,585,578 

1907 

6,577,757 

1908 

8,484,539 

SOUTH  CAROLINA  DEPOSITS. 


OISTBIBUnON. 


The  South  Carolina  phosphate  beds  occur  interruptedly  in  a  belt, 
the  lower  limit  of  which  extends  alon^  a  meandering  line  from  a 
point  near  the  source  of  Wando  River  in  Charleston  County  to  the 
mouth  of  Broad  River.  The  belt  follows  the  coast,  running  back 
as  far  as  20  miles  from  the  ocean. 

In  South  Carolina  the  phosphate  rock  occurs  in  two  forms,  as 
land  rock  and  as  river  rock,  running  about  58  and  55  per  cent,  re- 
spectively, in  tricalcium  phosphate. 

Land  rock. — The  land  rock  is  very  probably  of  Miocene  age,  and 
consists  of  so-called  pebble  rock,  which  is  in  fact  a  solid  mass  from 
which  the  calcium  carbonate  has  been  leached  out  and  partly  replaced 
by  phosphate;  thus  cavities  are  left  which  connect  and  penetrate 
through  the  rock,  giving  it  the  appearance  of  being  maae  up  of 
separate  pebbles.  The  rock  varies  from  1  to  3  feet  in  thickness,  and 
is  overlain  by  a  greensand  marl. 

River  rock. — ^The  river  rock  is  so  called  because  it  is  mined  from 
the  river  channels.  It  consists  essentially  of  water-rounded  frag- 
ments of  the  land  rock. 


DEVEIiOPMENT   AND   PRODUCTION. 


As  already  stated,  phosphate  rock  was  discovered  in  South  Carolina 
in  1867,  during  which  year  6  tons  were  marketed.  From  this  time 
on  the  production  increased  until  1889  when  it  amounted  to  541,645 
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long  tons.  Since  1889  the  production  has  steadily  decreased,  except 
in  1893,  and  in  1899  Florida  took  the  lead  in  the  industry.  In  1908 
only  225,495  tons  were  marketed  from  South  Carolina.  The  total 
quantity  and  value  of  phosphate  rock  from  South  Carolina,  by  years, 
from  1867  to  1908,  are  shown  in  the  following  table : 


toni. 

iaffT-1908,  in  long 

Yeueodlng- 

Qumlit,. 

Value. 

Y««r  ending— 

tlninmr. 

yjM. 

"^^Ur. 

S 

T.a«.a» 

:a« 

,370,280 
,374, 7»4 
,339, 4«8 

1.805,fl» 
1343  938 

ilssalsis 

■~S:^~"r': 

i 

OS 

38 
08 
33 

to 
m',m 

313. 36S 

370,325 
223,675 

1 
1 
1 

431 

i 

S 

760 
303 

aw 

a 

321 

S 

734 

S 

403 
MS 

BS 

jg6 

12.138,4M 

(4,311,151 

for  the  yeara  1867  to  13S0  Ht  SS  pel  ton. 

South  Carolina  showed  a  decrease  in  quantity  of  phosphate  rock 
produced  in  1&08  as  compared  with  1907,  although  the  value  was 
slightly  greater.  In  1908  the  production  was  225,495  tons,  valued 
at  $989,881,  as  compared  with  257,221  tons,  valued  at  $980,867  in 
1907,  a  decrease  of  31,726  tons,  or  more  than  12  per  cent,  in  quantity. 
The  production  of  land  rock  decreased  36,091  tons,  but  that  of  river 
rock  increased  4,365  tons.  The  price  per  ton  of  land  rock  was  $4.45 
in  1908  as  compared  with  $3.87  m  1907 ;  that  of  river  rock  was  $4.06 
in  1908  as  compared  with  $3.36  in  1907.  The  average  price  per  ton 
of  South  Carolina  rock  in  1908  was  $4.39  against  $3.81  in  1907,  & 
gain  of  15.2  per  cent.  South  Carolina  furnished  9.4  per  cent  of  the 
production  of  the  United  States  in  1908. 

The  following  table  mves  the  quantity  and  value  of  each  variety 
of  phosphate  rock  marketed  in  South  Carolina  from  1904  to  1906. 
incuisive : 


Phosphate  rock  marketed  to  South  Carolina, 
tonir  toni. 

190i-1908,  ctam/led  by  orade*.  ta 

Year. 

IdDdrock. 

Rlrarrook. 
Quantity.  I   V»h» 

TOUI. 

Quuutr. 

V»lue. 

WW,  117 
"1,447 

SM,8» 

QouUIr.  1    Vttat. 

1W4 

368,  aw 

2m'm4 

12,000 
35,64» 

J3;233 

•31.300 
103,723 
105^621 

13^044 

S:g!    as 

m;«s    •»:>! 
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TBNNBSSEB  DEPOSITS. 
»  DISTRIBUTION. 

The  deposits  of  phosphate  in  Tennessee  lie  mainly  in  Mau^  Hick- 
man, Perry,  and  Lewis  counties,  with  some  deposits  in  Giles,  William- 
son, Davidson,  Sumner,  and  Decatur  counties. 

There  are  three  commercially  important  classes  of  phosphate  rock 
in  Tennessee — the  brown  residual  phosphate,  the  blue  or  black  bedded 
phosphate,  and  the  white  phosphate.  These  range  in  phosphatic 
content  from  70  per  cent  to  80  per  cent  lime  phosphate  in  the  brown 
rock  to  from  76  to  85  per  cent  lime  phosphate  in  the  white  rock, 
although  in  all  three  classes  are  to  be  found  portions  which  run  as 
hi^  as  90  per  cent. 

nrown  residiuil  phosphate. — ^This  variety  of  phosphate  occurs 
mainly  in  Maury  County.  It  is  of  Ordovician  age,  and  is  the  result 
of  the  leaching  process  to  which  the  phosphatic  limestones  have  been 
subjected.  Suj:iace  waters  bearing  carbonic  and  other  organic  acids 
have  dissolved  and  carried  away  a  Idrge  part  of  the  calcium  carbo- 
nate forming  the  limestone,  leaving  the  calcium  phosphate  as  a  resid- 
ual deposit.  The  brown  phosphate  is  from  2  to  8  leet  in  thickness 
at  various  points. 

Blue  or  olack  bedded  phosphate, — ^These  deposits  are  of  Devonian 
age,  and  show  variations  from  oolitic  through  compact  and  con- 
glomeratic to  shaly  forms.  There  is  also  a  nodular  variety  which 
^urs  in  a  greeniand  formation  immediately  overlying  t4  black 
shale.  The  bedded  deposit  occurs  in  seams  varying  from  a  thin  film 
to  50  inches  in  thickness,  but  where  carrying  high-grade  rock  the 
bed  is  seldom  more  than  20  inches  thick.  The  phosphatic  content 
ranges  from  30  to  85  per  cent.  The  nodular  variety,  which  is  em- 
bedded in  a  greensand  matrix,  carries  about  60  per  cent  lime  phos- 
Ehate,  but  it  is  not  practicable  to  work  it  except  at  points  where  the 
edded  rock  is  minea  by  stripping  off  the  overburden. 

White  phosphate. — Tnis  rock  is  of  post-Tertiary  age,  and  occurs 
in  three  (afferent  forms — ^stony,  brecciated,  and  lamellar.  The  stony 
phase  contains  usually  only  about  50.  per  cent  of  lime  phosphate,  and 
is  not  worked  at  the  present  time.  The  lamellar  forms  were  deposits 
in  caves,  and  are  thus  of  irregular  shape  and  extent.  The  breccia 
consists  of  fragments  of  Carboniferous  chert  cemented  by  lime  phos- 
phate. The  chert  fragments  vary  from  a  fraction  of  an  inch  to  3 
or  4  inches  in  diameter.  The  lamellar  variety  consists  of  thin,  parallel 
layers  or  plates  about  1  inch  thick,  but  several  inches  long  and  broad. 

The  white  phosphate  has  thus  far  been  found  only  in  Perry  and 
Decatur  counties.  It  runs  sometimes  as  high  as  85  per  cent  in 
phosphate  of  lime. 

DEVEI/)PMENT  AND  PRODUCTION. 

The  blue  bedded  phosphate  of  Tennessee  was  discovered  in  1893, 
and  was  mined  until  1896,  when  the  brown  rock  was  found  to  be 
valuable.  The  favorable  location  of  this  brown  rock  led  to  the  cessa- 
tion of  blue-rock  mining  for  the  time.  The  white  rock  has  not  as  yet 
been  extensively  mined. 
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The  total  production  of  phosph9'te  rock  from  Tennessee  from  the 
first  operations  in  1894  to  the  end  of  1908  is  as  follows: 

Production  of  marketed  phosphate  rock  im  Tennessee,  1894-1908,  in  1o^  tons. 


Year. 


1894 

1895 

1896 V. 

1897 

1898 

1899 

1900 

1901 

1902 


Qoantlty. 

Vaioe. 

19,188 

167,168 

38,516 

82,160 

S6,U7 

67,870 

128,723 

103,115 

308,107 

498,392 

424,108 

1,177,160 

464,491 

1,328,707 

409,663 

1,192,000 

390,790 

1,206,647 

Ymt. 


1903 
1904 
1005 
1906 
1907 
1008 


Qoaatity. 


400,530 
630,571 


647,677 
638,613 
466,431 


•l,543,sr 
1,746,064 
1,033,389 
2,147,901 
3,047,836 
1,877,221 


6,316,422 


17,797,867 


The  production  from  Tennessee  in  1908  was  455,431  tons,  valaed  at 
$1,877,221,  as  compared  with  638,612  tons,  valued  at  $3,047,836,  in 

1907.  This  represents  a  decrease  in  quantity  of  183,181  tons,  or  28 
per  cent.  The  production  of  brown  rock  decreased  220,480  tons,  that 
of  white  rock  decreased  3,426  tons,  while  that  of  blue  rock  increased 
40,724  tons.  The  price  per  ton  of  brown  rock  was  $4.20  in  1908,  as 
compared  with  $4.80  in  1907;  that  of  blue  rock  was  $3.76  in  1908,  as 
compared  with  $3.65  in  1907;  and  that  of  white  rock  was  $2.97  in 

1908,  as  compared  with  $4.89  in  1907.  The  average  price  per  ton  of 
all  phosphate  rock  decreased  from  $4.77  in  1907  to  $1.12  in  1908,  a  loss 
of  13.6  per  cent.  Tennessee  furnished  19.1  per  cent  of  the  production 
of  the  United  States  in  1908. 

The  following  table  shows  the  tonnage  and  value  of  each  grade  of 
Tennessee  phosphate  rock  marketed  from  1906  to  1908,  indusive : 

Phosphate  rock  marketed  in  Tennessee,  1905-1908,  classified  hy  grades,  in  long 

tons. 


Year. 

Brown  rock. 

Blue  rock. 

White  rock. 

Total. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

1905 

438,139 
610,706 
594,604 
874,114 

$1,500,748 
2,027,917 

A,ocivl,  MM 

1,572,625 

44,081 
85,069 
88,993 
79,717 

$121,486 
114,997 
142.382 
299,941 

689 
1,803 
6,025 
1.000 

$2,156 
5.077 

24.550 
4,756 

482.8S9 

tl  «SS  !«« 

1906 

647.677  j  2,147.091 
638.612     3.047.835 
466.431     \  ten  9^ 

1907... 

1906..  

- .w. . . 

ARKANSAS  DEPOSITS. 


The  developed  phosphate  deposits  of  Arkansas  are  on  Lafferty 
Creek,  on  the  western  cage  of  Independence  County.  The  rock  itseff 
is  light  gray,  homogeneous,  and  conglomeratic,  with  small  pebbles 
more  or  less  angular  in  form.  The  phosphate  bed  runs  from  2  to  6 
feet  in  thickness,  and  varies  from  25  to  73  per  cent  in  phosphate  of 
lime. 


DEVELOPMENT  AND  PRODUCTION. 


The  Arkansas  phosphates  as  such  were  discovered  in  1896,  but  it 
was  not  until  1900  that  any  attempt  was  made  to  develop  them.  At 
that  time  the  Arkansas  Phosphate  Company  was  formed,  and  a  min- 
ing and  milling  plant  was  erected.  After  only  a  few  month^s  opera- 
tion this  plant  was  destroyed  by  fire,  and  it  has  only  been  within  the 
last  two  years  that  any  production  has  been  marketed,  and  that  ~ 
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been  a  small  one.  Analyses  show  that  very  little  of  this  rock  is  high 
grade,  and  the  field  will  probably  not  be  extensively  operated  until 
30  to  50  pw  cent  rock  can  be  utilized. 

WYOMING-IDAHO-UTAH  DEPOSITS. 


DISTRIBUTION. 

Within  the  last  few  years  a  large  area  of  phosphate-bearing  rock 
has  been  discovered  in  the  western  United  States.  This  discovery 
is  of  much  importance  since  it  opens  a  new  field  in  an  area  Which  is 
tributary  to  the  great  agricultural  region  of  the  Middle  West.  The 
phosphate  occurs  over  a  considerabfo  area  in  southeastern  Idaho, 
southwestern  Wyoming,  and  northeastern  Utah.  It  is  found  in 
rocks  of  "  Upper  Carboniferous  "  age  in  a  series  of  shales  and  lime- 
stones, 100  leet  thick,  within  which  are  several  beds  of  phosphate 
rock  ranging  in  thickness  from  a  few  inches  to  10  feet.  At  the  base 
of  the  series  is  a  limestone,  and  6  to  8  inches  of  soft  brown  shale  sepa- 
rates this  from  the  principal  phosphate  bed,  which  is  5  to  6  feet  thick. 
This  phosphate  bed  is  oolitic  m  character  and  high  in  phosphoric  acid. 
There  are  in  the  series  several  other  beds  ran^ng  from  a  few  inches 
to  10  feet  in  thickness,  and  separated  by  thin  l^s  of  limestone  or 
shale.  Usually  one  and  sometimes  two  of  these  beds  at  a  given  sec- 
tion are  workable,  and  probably  some  of  the  others  will  eventually  be 
mined.  The  lime  phosphate  content  in  the  workable  beds  varies  from 
66  to  80  per  cent,  with  an  average  of  72  per  cent. 

DEVELOPMENT  AND  PRODUCTION. 

The  newness  of  the  field,  the  lack  of  transportation  facilities,  and 
the  high  freight  rates  have  prevented  the  development  of  this  phos- 
phate territory  to  any  ^eat  extent,  although  there  has  been  some 
shipment  from  Montpelier,  Idaho,  in  the  last  three  years.  Accord- 
ing to  F.  B.  Weeks,*"  who  recently  prepared  a  report  upon  these 
phosphates : 

This  field  embraces  the  largest  area  of  known  phosphate  beds  in  the  world, 
and  at  some  future  time  it  will  doubtless  furnish  a  large  part  of  the  world's 
production  of  comn^ercial  fertilizer.  The  development  of  intensive  farming  as 
a  result  of  the  reclamation  of  arid  lands  in  the  West  will  afford  an  increasing 
home  market 

EXPORTS. 

The  following  table  shows  the  production  and  exportation  of  phos- 
phate rock  since  1899 : 

Production  and  exportation  of  phosphate  rock  in  the  United  States,  1899-1908, 

in  long  tons. 


Calendar  y«ar. 


18M 
1900 
1901 
1902 
1908 
1904 


Production. 


1,515|702 

1,483,72) 
1,490,314 
l,881,S7e 
1,874,428 


Expotta- 
uon. 


867,790 
019,906 
729,539 
802,086 
785,289 
842,484 


Calandar  year. 


1906 
1906 
1907 
1906 


Production. 


1,947,190 
2,080,957 
2,286,343 
2,386,138 


18,116,687 


Exporta- 
tion. 


934,940 

904,214 

1,018,212 

1,188,411 


8,692,930 


•  Contrlbationa  to  economic  geology,  1907,  pt  1;  Ball.  U.  S.  Oeol.  Sarrey  No.  340. 
1008,  pp.  441-449. 
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Auchincloss  Brothers  have  kindly  furnished  a  statement  of  their 
shipments  of  phosphate  rock  from  Florida  and  Tennessee.     The 

Quantities  of  rock  and  the  countries  to  which  shipped  are  shown  in 
lie  two  following  tables : 

Exports  of  Florida  phosphate  rock,  1904-1908,  hy  countries,  in  long  tons. 


Country 

Austria 

Belgium 

Denmark 

England 

France 

Germany 

Holland  o 

Ireland .' 

Italy  and  Sicily 

Norway  and  Sweden 

Russia 

Scotland 

Spain 


1904. 


14.866 
32,703 

8,460 
37,620 

3.000 

205,703 

100,603 

10,218 

25.125 

28,215 

2,200 
12,957 

5,584 


487,244 


1905. 


28,070 
32,209 
5,202 
49.061 
11,014 
263,731 
92,975 
16,250 
26,951 
33,644 


13,858 
8,325 


1906. 


41,252 
46,414 
13,803 
56,954 
10,468 
239,380 
71,563 
20. 6M 
9,781 
37,408 


6,810 
9.000 


581,290  I  563,497 


1907. 


28.906  > 
21.258 
8,653 
45.632 
11.565  . 
262.221 
87.434 
19,450 
16.260 
50,657  I 


1908. 


38,620 

'22*953 

41,517 

4.427 

293.416 

120.08 

14. ess 

1,685 
50,109 


11,392  I     19.710 
20.022  I    20,253 


592,450  I  627.335 


■  A  large  part  of  the  shipments  to  Holland  are  forwarded  to  the  interior  of  Germany. 
Exports  of  Tennessee  phosphate  rock,  1904-1908,  by  countries,  in  long  tons. 


Country. 

1904. 

1905. 

1906u 

1907. 

1908. 

Austria 

1.100 

Belfrium 

7,776 

7,671 

36,449 

9,984 
10,614 
26,917 

11,216 
19,667 
28,050 

7,950 
11,445 
37,090 

9.<^65 

England 

France 

12. 1» 

29.021 

50 

Holland 

Italy  and  Sicily 

68,118 

46,679 

32,309 
2,153 

29,562 
9,533 

15,945 
10,330 

flnain 

119,914 

93,094 

93,395 

95,589 

78,390 

IMPORTI 

s. 

The  following  table  shows  the  imports  of  fertilizers  of  all  kinds 
into  the  United  States  for  the  years  1904  to  1908,  inclusive : 

Fertilizers  imported  and  entered  for  consumption  in  the  United  States,  1904" 

1908,  in  long  tons. 


Year. 


1904 
1906 
1906 
1907 
1908 


Guano. 


Quantity. 


37,127 
27,104 
23,222 
30,287 
6,728 


Value. 


$496,702 

379,667 

322,766 

400,064 

92,669 


Kleeerlteand  kainlte. 


Quantity. 


218,957 
351,063 
334,843 
346,266 
129,063 


Value. 


$1,050,062 

1,850,622 

1.790,969 

2,626,584 

730,934 


Apatite,  bone  dust, 
crude  phosphates, 
and  other  suh> 
stances  used  only 
for  manure. 


Quantity.      Vahxe. 


243,130  J2. 455. 618 


197,115 

211,274 

194.121 

96,091 


Total 


2,450,835 
2,506,451 
2,679.843 
1,153,002 


!$4,004,«B 
4.6B1.1M 
4,712,1» 
5.606.481 
1.07«,8B6 
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WORIiD'S  PRODUCTION. 


The  world's  production  of  phosphate  rock  for  tihe  years  1905  to 
1907,  inclusive,  is  given  in  the  following  table  : 

WorWs  production  of  pfioaphate  rock,  1905-1907,  hy  countriea,  in  metric  tons. 


Country. 


Algeria... 

Aruba  (Dutch  West  Indies) 

Belgium 

Canada^ 

Christmas  Island  (Straits  Settle- 
ments)  , 

Franoe , 

Norway 

Spain 

Tunis 

United  Khigdom 

United  States 


1905. 


Quantity. 


334,784 

23,307 

103,305 

1,338 

90,510 

476,720 

2,522 

1,370 

621,731 


1,978,345 


Value. 


$1,225,126 

42,188 

332,292 

8,876 

(«) 
2,003,118 

33»768 

7,295 

1,812,493 


6,763,403 


1906. 


Quantity. 


333,531 

26,138 

162,140 

621 

02,010 

469,406 

3,482 

1,300 

796,000 


2,114,262 


Value. 


$965,600 

(») 
282,612 
4,024 

(«) 
1,872,000 

46,624 

7,592 

2,304,400 


8,579,437 


1907. 


Quantity. 


373,763 

(*) 
748 

(*') 
431,237 

(*) 


1,069,000 

43 

2,301,588 


Vahie. 


$2,142,352 


6,018 


1,876,736 


(•) 
224 
10,653,558 


•  Value  not  reported. 


^  Statistics  not  yet  available. 


AVAILABIiE  PHOSPHATE  DEPOSITS. 

The  known  phosphate  deposits  of  the  United  States  are  distributed 
principally  among  four  localities:  (1)  Along  the  west  coast  of  Flor- 
ida, running  back  20  to  25  miles  inland;  (2)  along  the  coast  of  South 
Carolina,  extending  6  to  20  miles  inland;  (3)  in  central  Tennessee; 
and  (4)  in  an  area  comprising  southeastern  Idaho,  southwestern 
Wyoming,  and  northeastern  Utah.  In  addition  to  these  areas,  some 
deposits  occur  in  north-central  Arkansas,  alon^  the  Georgia-Florida 
state  line,  and  in  North  Carolina,  Alabama,  Mississippi,  and  Nevada, 
but  these  are  mainly  of  low  grade  and  not  utilized  at  the  present 
time.  The  three  important  deposits  first  mentioned  have  been  worked 
from  ten  to  thirty  years;  the  fourth  is  a  new  field  which  has  as  yet 
had  but  a  small  output 

ESTIMATED  UFE  OF  UNITED  STATES  PHOSPHATE 

DEPOSITS. 

The  rate  of  increase  in  production  for  the  last  twenty  years  has 
been  117  per  cent  for  each  decade.  Assuming  that  this  rate  of  in- 
crease will  continue,  it  will  require  but  a  comparatively  short  time  to 
exhaust  the  available  supply  of  phosphate  rock  in  the  United  States. 
The  annual  production,  at  the  stated  rate  of  increase,  will  be  approxi- 
mately 17,000,000  tons  in  1932. 

It  IS  hardly  probable  that  the  rate  of  increase  in  production  will 
be  so  great  as  for  the  last  decade,  since  the  agricultural  lands  of 
the  Middle  West  do  not  at  present  need  artificial  assistance.  But 
increasing  population,  with  its  accompanying  intensive  farming, 
will  eventually  force  these  States  to  the  use  of  fertilizing  materials. 
The  reclamation  of  arid  lands  in  the  West  will  probably  postpone 
the  day,  but  even  those  lands  will  early  need  some  assistance  to  grow 
the  large  crops  which  will  be  required  of  them. 
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Of  course  the  vast  amount  of  low-grade  rock  which  is  not  now 
available  will  be  in  reserve,  and  some  time  before  the  exhausticHi  of 
the  high-grade  phosphates  we  shall  doubtless  have  begun  to  use  this 
rock.  The  increasing  price  of  the  60  to  80  per  cent  phosphate  will 
have  a  hastening  effect  on  the  utilization  of  the  present  low-grade 
material.  The  deposits  of  Arkansas,  Georgia,  North  Car(dina,  Ala- 
bama, 'Tennessee,  and  the  West,  which  run  from  30  to  60  per  cent  in 
lime  phosphate,  will  be  available  to  draw  upon  after  the  high-grade 
rock  is  exhausted.  This  class  of  dex>osits,  especially  in  Tennessee 
and  the  Western  States,  will  afford  an  enormous  tonnage,  but,  based 
upon  present  available  deposits,  the  life  of  the  phosphates  must  at 
best  be  a, short  one. 

FOREIGN  DEPOSITS. 

Deposit^  of  phosphate  rock  exist  in  Algeria,  France,  New  Zealand, 
Canada,  Russia,  Spain,  Tunis,  Belgium,  French  Guiana,  and  some  of 
the  South  Sea  Islands.  The  deposits  of  France  and  Belgium  are 
practically  exhausted,  only  those  of  low  grade  remaining.  Con- 
cerning the  other  countries  no  informaticm  as  to  reserve  tonnage  is 
at  hand  except  for  the  three  South  Sea  Islands,  Ocean,  Pleasant,  and 
Makatea.  These  three  islands  have  deposits  which  are  estimated 
to  aggregate  60,000^000  tons  of  high-graae  phosphate  rock. 

UTILIZATION  OF  THE  PHOSPHATES. 

From  the  foregoing  pages  it  will  be  seen  that  the  utilization  of 
our  phosphate  deposits  to  the  best  possible  advantage  is  imperative. 
Our  farm  lands  must  be  preserved  for  future  generations.  Tne  phos- 
phate rock  of  South  Carolina  is  nearly  exhausted;  the  Florida  de- 
posits have  probably  reached  their  maximum  production ;  the  output 
of  the  Tennessee  deposits  is  on  the  increase,  but  this  field  alone  would, 
at  the  present  rate  of  increase  in  production,  last  only  a  few  years; 
there  is  some  phosphate  in  Arkansas,  but  it  is  of  low  grade;  there- 
fore the  large  deposits  of  the  public  land  States  must  be  depended  on 
for  the  ^ater  part  of  our  phosphate  in  the  future.  Tne  proper 
conservation  of  our  phosphate  deposits  can  be  best  accomplished 
in  the  following  ways: 

1.  Correction  of  wasteful  mining  methods, — ^The  waste  involved 
in  mining  phospnates,  especially  m  Tennessee,  should  have  some 
attention.  In  order  to  get  the  largest  quantity  of  high-grade  roc^ 
necessary  for  the  export  trade,  50  per  cent  rock  in  large  quantities 
is  thrown  on  the  dump  and  wasted.  The  time  is  sure  to  come  when 
50  per  cent  rock,  and  even  25  per  cent  rock,  will  be  utilized  in  fer- 
tilizer manufacture.  Steps  should  be  taken  now  to  prevent  this 
waste  in  order  to  avoid  a  similar  mistake  when  the  phosphates  of  the 
Western  States  are  mined.  Much  of  the  western  rock  runs  from  25 
to  50  per  cent  lime  phosphate,  and  such  material  should  be  saved 
toward  the  time  when  the  term  "  high-grade  rock  "  shaU  have  oome 
to  mean  a  lime  phosphate  content  of  40  to  50  per  cent  instead  of 
70  to  80  per  cent,  as  at  present. 

2.  Utilization  of  sewage. — One  of  the  important  sources  of  phos- 
phoric acid  to  which  we  must  look  in  the  future  is  the  human  excre- 
ment that  is  now  bein^  wasted  through  the  present  ^stem  of  si&wtLge. 
Van  Rise  says :  "  Whitson  estimates  that  ttie  loss  m  the  cities  due 
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to  man  alone  is  the  equivalent  of  2  or  3  pounds  of  phosphoric  acid 
per  acre  for  the  entire  cropped  re^on  ox  the  United  States.  Sup- 
posing this  loss  to  be  2  pounds,  this  is  one  one-thousandth  of  a  ton, 
which  amounts  for  the  400,000,000  acres  to  400,000  tons  of  phosphoric 
acid,  equivalent  to  1,200,000  tons  of  phosphate  rock."  The  signifi- 
cance of  these  figures  appears  at  once  when  it  is  recalled  that  the 
total  production  of  phospnate  rock  in  the  United  States  for  the  year 
1908  was  2,386,138  tons. 

3.  Leasing  of  the  phosphate  deposits. — Only  by  preventing,  or 
materially  curtailing,  exportation,  can  we  be  assured  of  the  use  of 
our  phosphate  deposits  tor  our  own  lands  in  the  future.  Of  the 
18,116,587  tons  of  phosphate  rock  produced  in  the  United  States  from 
1899  to  1908,  inclusive,  8,692,930  tons,  or  nearly  48  per  cent,  have  gone 
to  foreign  countries.  In  1908  there  were  2,386,138  tons  of  phosphate 
rock  produced  in  the  United  States.  Of  this  amount,  1,188,411  tons, 
or  nearly  50  per  cent,  were  exported.  It  is  not  difficult  to  see  that 
with  our  steadilv  increasing  population  the  time  is  not  very  far  dis- 
tant when  the  farm  lands  of  the  Middle  West  will  be  burdened  to 
their  fullest  capacity.  It  has  been  shown,  as  the  result  of  agricul- 
tural experiment  station  work  in  Wisconsin,  Ohio,  and  Illinois,  that 
in  fifty-four  years  soils  of  those  States  in  the  cropped  areas  have 
been  aepleted  of  one-third  of  their  original  phosphoric  acid.  This 
is  equivalent  to  20  pounds  per  acre  annually.  If  the  loss  be  assumed 
to  be  only  10  pounds  per  acre,  there  would  be  required  for  the 
400,000,000  acres  of  cropped  land  in  the  United  States  about  6,000,000 
tons  of  phosphate  rock  annually,  or  nearly  three  times  our  1907  pro- 
duction, to  offset  this  loss,  without  considering  the  question  oi  in- 
creasing the  productivity.  With  the  reclamation  of  the  arid  lands 
t)f  Wyoming  and  other  Western  States  there  will  come,  as  Mr.  Weeks 
points  out,  a  period  of  intensive  farming,  and  in  order  to  produce  the 
large  crops  wnich  will  be  required  of  them  these  lands  must  soon  have 
the  assistance  of  artificial  fertilizer. 

In  this  connection  the  American  Fertilizer  for  November,  1908, 
gives  an  account  of  the  organization  of  the  Franco- American  Con- 
solidated Phosphate  Company,  with  a  capitalization  of  $7,500,000. 
The  capital  stock  is  fully  paid  up  and  is  divided  as  follows :  $5,250,000 
for  the  purchase  of  phosphate  lands  in  Tennessee,  and  $2,250,000  for 
the  purchase  of  fertilizer  plants  in  Europe  and  for  working  capital. 
The  company  is  headed  by  a  powerful  syndicate  of  leading  fertilizer 
manufacturers  and  bankers  of  France,  Spain,  Italy,  and  Belgium, 
who  will  control  the  stock  of  the  company ;  and  by  this  organization 
the  fertilizer  industry  of  Europe  is  expected  to  be  completely  under 
its  control.  The  company  has  purchased  16,375  acres  of  phosphate 
lands,  and  has  10,000  acres  more  under  option.  As  a  part  of  its 
plans  it  as  stated :  •'  The  company  has  contracted  for  all  of  the  export 
rock  it  can  produce  for  the  next  ten  years,  and  has  concluded  ar- 
rangements for  the  immediate  introduction,  on  a  large  scale,  of  the 
blue  rock,  both  in  Europe  and  in  this  country." 

From  this  it  would  appear  certain  that  the  phosphate  deposits  of 
the  United  States  are  to  oe  drained  for  the  benefit  of  the  worn-out 
farm  lands^of  foreign  countries.  So  far  as  the  deposits  of  Florida, 
Tennessee,  and  South  Carolina  are  concerned,  this  can  not  be  easily 
prevented,  but  it  has  been  suggested  that "  the  production  of  the  newly 
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opened  western  fields  may  be  preserved  for  the  United  States  by 
retaining  in  the  Government  title  to  all  the  phosphate  rock  in  the 
lands  now  belonging  to  the  United  States,  and  by  leasing  these  de- 
posits under  appropriate  terms.  In  the  lease  could  be  included  a 
clause  providing  that  the  lessee  shall  agree  to  mine  phosphate  rock 
only  for  domestic  consumption. 

"If  all  the  lands  containing  phosphate  were  reserved  pending  leas- 
ing, it  would  remove  from  entry  certain  lands  which  might  otherwise 
be  occupied  by  homeseekers,  and  it  is  therefore  necessary  to  provide 
for  the  disposal  of  surface  rights  alone.  Such  a  separation  of  sur- 
face riffhts  and  mineral  rights  would  obviate  the  necessity  of  creating 
large  jpbosphate  reserves  m  which  the  surface  lands  would  be  with- 
drawn from  settlement;  it  would  permit  the  fullest  utilization  of 
the  land  in  all  particulars.  A  separation  of  surface  and  mineral 
rights  would  furthermore  insure  the  proper  utilization  of  all  phos- 
phate deposits  which  may  hereafter  be  found  in  lands  now  belonging 
to  the  United  States.'' 


SALT  AND  BROMIKE. 


By  W.  C.  Phalbx. 


SAIiT. 


PRODUCTION. 


Common  salt  occurs  in  nature  as  rock  salt  and  in  solution  as  brine. 
In  the  latter  form,  it  is  found  in  the  waters  of  the  ocean,  in  various 
inland  seas  and  lakes,  and  also  stored  in  various  beds  in  the  crust  of 
the  earth.    It  is  obtained  from  all  these  sources  in  the  United  States. 

In  1908  the  quantity  of  salt  produced  in  this  country  amounted 
to  28,822,062  barrels  of  280  pounds,  valued  at  $7,553,632 ;  in  1907  the 

Sroduction  reported  was  29,704,128  barrels,  valued  at  $7,608,323,  a 
ecrease  in  the  output  for  1908  of  882,066  barrels  in  quantity  and  of 
$54,691  in  value.  Expressed  on  a  tonnage  basis  these  quantities  rep- 
resent an  output  of  4,15^,578  short  tons  in  1907  and  of  4,035,089  short 
tons  in  1908,  a  decrease  in  the  latter  year  of  123,489  tons. 

In  1907  the  average  net  value  was  25.614  cents  per  barrel,  or  $1.83 
per  short  ton;  in  1908  the  average  net  value  was  26.208  cents  per  bar- 
rel, or  $1.87  per  short  ton,  an  increase  in  1908  of  0.594  cent  per  barrel, 
or  4  cents  per  ton. 

The  following  table  shows  the  Quantity  and  value  of  salt  reported 
as  produced  in  the  United  States  irom  1893  to  1908 : 

Production  and  value  oftaU  in  the  United  States,  1893-190S. 


1893. 

.bftirels.. 

.  11, 897, 208 

$4, 154, 668 

1901. 

.barrels.. 

20, 566, 661 

$6, 617, 449 

1894. 

. .  .do. . . . 

.  12,968,417 

4, 739, 285 

1902. 

do . 

23, 849, 231 

5, 668, 636 

1895. 

...do.... 

.  13, 669, 649 

4, 423, 084 

1903. 

. . .do. . . . 

18, 968, 089 

5, 286, 988 

1896. 

. .  .do.... 

.  13, 860, 726 

4, 040, 839 

1904. 

do.. .. 

22, 030, 002 

6, 021, 222 

1897. 

. .  .do. .. . 

.  15, 973, 202 

4, 920, 020 

1905. 

— do. . . . 

25, 966, 122 

6, 095, 922 

1898. 

...do. ... 

.  17, 612, 634 

6, 212, 554 

1906. 

...do 

28, 172, 380 

6,658,350 

1899. 

. .  .do. . . . 

.  19, 708, 614 

6, 867, 467 

1907. 

do 

29, 704, 128 

7, 608, 323 

1900. 

.  ..do. .. . 

.  20, 869, 342 

6,944,603 

1908. 

. ..do. ,.. 

28, 822, 062 

7, 553, 632 

PRODUCTION  OF  SALT  BY  GRADES  AND  STATES. 

Production  by  grades. — Salt  is  largely  used  for  culinary  purposes, 
and  also  in  the  meat-packing,  fish-curing,  dairying,  and  various 
other  industries,  to  preserve  the  products  £rom  aeterioration.    The 
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chlorination  of  gold  also  consumes  large  quantities  of  salt.  In  the 
form  of  brine  it  is  largely  used  in  the  chemical  industries  in  the 
preparation  of  soda  ash  (sodium  carbonate),  caustic  soda,  a^d  vari- 
ous other  chemicals  containing  a  sodium  base. 

For  convenience  salt  is  classified  according  to  the  grades  by  which 
it  is  sold  by  the  producer,  the  grades  being  determined  by  the  amount 
of  refining,  the  methods  employed  in  renning,  and  the  purposes  for 
which  the  salt  is  used.  These  grades  are  "  table  and  dairy,"  "  com- 
mon fine,"  "  common  coarse,"  "  packers,"  "  solar,"  "  rock,"  "  milling," 
"  brine,"  and  "  other  grades."  The  "  table  and  dairy  "  salt  includes 
extra  fine  and  fancy  grades  prepared  for  family  use,  and  all  grades 
artificially  dried,  used  for  butter  and  cheese  making,  and  such  special 
brands,  tinder  "  common  fine  "  salt  are  included  all  other  grades  of 
fine  saltof  first  quality,  not  artificially  dried,  such  as  those  known  to 
the  trade  as  "  C.  F.,"  "  No.  1  F,"  "  anthracite,"  etc.  "  Common 
coarse  "  salt  includes  all  grades  coarser  than  "  common  fine,"  made  by 
artificial  heat,  such  as  "  steam  coarse,"  "  No.  1  coarse,"  "  pan  solar,^' 
"  G.  A.,"  "  Liverpool  ground,"  "  C.  C,"  etc.  By  "  packers  "  salt  is 
meant  those  grades  prepared  for  the  purpose  of  curing  fish,  meats, 
etc.  "  Coarse  solar  "  includes  all  coarse  salt  made  by  solar  evapora- 
tion. "  Rock  "  salt  includes  all  salt  mined  and  shipped  without  spe- 
cial preparation.  "  Mill "  salt  is  that  used  in  gold  and  silver  mills, 
and  other  grades "  includes  all  low-grade  or  No.  2  salt,  used  in 
salting  cattle  and  for  fertilizers,  track  purposes,  etc.  "  Brine " 
includes  all  salt  liquor  used  in  the  manufacture  of  soda  ash,  sodium 
bicarbonate,  sodium  hydrate  (caustic  soda) ,  and  other  sodium  salts 
or  brine  sold  without  being  evaporated  to  dryness. 

The  following  table  shows  the  salt  production  of  the  United  States, 
by  grades,  during  the  last  five  years : 

Production  of  salt,  by  grades,  in  the  United  States,  1903-1908,  in  barrels. 


Year. 


1004 
1905 
1906 
1907 
1908 


Table  and 
dairy. 


2,506,408 
2,380,808 
2,923,044 
3,537,167 
3,208,016 


Common 
fine. 


6,819,109 
6,818,000 
6,483,037 
7,684,638 
7,388,903 


Common 
coarse. 


2,604,061 
2,724,700 
2,550,200 
2,055,064 
2,550,333 


Packers. 


06,130 
327,192 
452,400 
422,324 
373,284 


Solar. 


1, 189.393 
908,143 

1,080,501 
863,929 

1,156,094 


Year. 


1004 
1905 
1906 
1907 
1908 


Rock. 


4,369,141 
4,733,765 
4,873,526 
5,809,328 
6,161,211 


MiUing. 


349,421 


other 
grades. 


86,469 
207,824 
234,903 
110,227 
121,005 


Brinp. 


4,006,950 
7,860,931 
9,573,680 
9,222,471 
8,860,216 


Total  pro- 
duction. 


22,030,002 
25,066,122 
28.172,380 
29.704,128 
28,822,062 


Total 
value. 


86,021.223 
6.0e&.922 
6.658.av. 

7,608.32:* 
7.553.632 
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Production  by  States. — The  following  table  gives  the  production 
and  value  of  the  salt  produced  in  the  United  States  from  1905  to 
1908,  inclusive,  by  States: 


\ 


Production  and  value  of  salt,  1905-1908,  hy  States,  in  barrels. 


1905. 


State. 


New  York.... 

Michigan 

Ohio 

Kansas 

Louisiana 

California 

West  Virginia. 

Texas 

Utah 

Idaho 

Nevada 

Oklahoma.... 
Other  States.. 


Total 25,966,122 


Quan- 
tity. 


8,359, 

9,492, 

2,526, 

2,096, 

1,055, 

664, 

202, 

444, 

177, 

h) 

b946^ 


121 
173 
558 
585 
186 
099 
151 
832 
342 


075 


Value. 


92, 
I. 


167,931 
851,332 
565,946 
576, 139 
303,507 
188,330 

74,063 
142,993 
135,465 

(«) 

(«) 

(•) 

90,216 


6,095,922 


1906. 


Quan- 
tity. 


8,978,630 

9,936.802 

3,236,785 

2,198,837 

1,179,528 

806,788 

200,055 

360,733 

262,212 

1,574 

11,249 

9,893 

e989,294 


Value. 


$2,098, 
2,018, 
789, 
681, 
268, 
291, 
57, 
170, 
160, 

'i 

100, 


686 
760 
237 
022 
005 
528 
584 
559 
635 
867 
420 
965 
062 


28,172,380  6,658,35029,704,128 


1907. 


Quan- 
tity. 


Value. 


2; 


9,642,17812, 
10,786,630  ~ 
3,851,243 
2,667,459 
1,157,621 
626,603 
156,147 
356,066 
345,557 
1,600 
6,457 
8001 
d  106, 657 


1906. 


Quan- 
tity. 


2, 


335,1501  9, 

231, 129 1% 

979,078  3, 

962,334 

226,892 

302,940 

76,527 

226,5401 

199,779 

2,040 

3,654 

910 

61,350 


076,743 
194,279 
427,478 
588.814 
947,129 
899,028 
145, 157 
442,571 
242,678 
1,114 
9,714 

,357 


7,606,32328,822,062 


Value. 


S2, 136, 738 

2,458.303 

864,710 

882,964 

249,733 

374,828 

70,481 

255,652 

169,833 

1,413 

4,785 

(«) 
84,172 


7,553,632 


« Included  in  other  States. 

*  Virginia,  Pennsvlyania,  Oklahoma,  Nevada,  New  Mexico,  Massachusetts,  and  Idaho. 
'  Includes  Virginia,  Pennsylvania,  New  Mexico,  and  li^assachusetts. 

'  Includes  Pennsylvania,  New  Mexico,  and  Massachusetts. 

*  Includes  New  Mexico,  Oklahoma,  Pennsylvania,  and  Virginia. 

During  the  year  1908  Michigan  outranked  New  York  as  a  pro- 
ducer of  salt  in  both  quantity  and  value  of  output.  During  and  since 
1905  Michigan  has  produced  a  larger  quantity  of  salt  than  New  York, 
but  until  1908  the  average  net  price  per  barrel  has  been  so  much 
less  in  the  former  than  in  the  latter  State  that  the  difference  in  pro- 
duction has  not  compensated  for  the  difference  in  the  value  per  bar- 
rel. These  two  States  together  produced  about  two-thirds  of  the 
total  output  of  the  country  in  1908.  So  far  as  the  quantity  produced 
is  concerned,  the  leading  salt-producing  States  maintained  the  same 
order  of  rank  in  1908  as  in  1907.  Several  changes,  however,  have 
taken  place  in  the  order  of  rank  based  on  the  value  of  the  output. 
The  fact  that  Michigan  outranked  New  York  has  been  referred  to 
above.  Kansas  surpassed  Ohio  in  the  value  of  output,  and  Texas 
surpassed  Louisiana.  For  the  first  time  since  1903,  there  was  a  de- 
crease in  the  total  quantity  of  salt  produced  as  compared  with  the  pro- 
duction of  the  preceding  year. 

Production  by  States  and  grades. — ^The  following  table  shows  the 
grades  of  salt  produced  in  the  different  States.    Brine  and  "  Other 

trades"  are  combined  in  order  to  conceal  individual  production  of 
ry  salt  obtained  from  the  brine. 
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Production  of  mlt  in  the  United  States  in  1908,  by  States  and  grades,  in  barrels. 


Table  and  dairy. 

Common  fine. 

Common  ooaiae. 

Packen. 

state. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Quan- 
tity. 

Vafaw. 

California 

278,864 

114 

126,190 

$171,973 

243 

118,079 

8,214 

107 

4,066 

$2,100 

150 

1,287 

96,866 

$S7,0Q6 

Idaho 

86 
1,490,599 

$120 
569,346 

K<^ns^s     ,   . 

J^iifiifLn^    , 

Michigan 

584,452 

178 

1,188,643 

867,122 

69,143 

55,957 

31,353 

620,647 

375 

631,988 

413,911 

51,675 

84,410 

16,484 

3,454,062 

968,617 

2,029,966 

6,429 

212,250 

235,013 

30,000 

71 

23,796 

429 

610,286 

1,800 

81,486 

73,584 

16,800 

90 

11,195 

360 

134,726 

63.  ceo 

Nevada 

New  York 

972,036 

937,036 

331,750 

22,307 

90,006 

91,021 

355,284 

274,776 

180,662 

18,899 

42,802 

45,534 

59,529 
82,143 

22, 7W 

Ohio 

33,640 

'iV'ttf               H 

Utah 

1 

West  VirfTinla. 

( 

Other  States  a 

1  ... 

Total 

3,202,016 

2,109,785 

7,388,903 

2,455,960 

2,550,833 

799,138 

373,264 

147,?» 

State. 

Solar. 

Rock. 

Other,  and  brine. 

Total. 

C 

Quantity. 

Value.* 

Quantity. 

Value. 

• 

Quantity. 

Value. 

Quantity. 

Value. 
S374.KS 

California 

490.064  i 

1148,907 

25,000 

536 

963,860 

947,129 

$14,750 

525 

191,676 

349,733 

889,026 

Idaho 

'■27i' 

4,099 

$375 
2,696 

1,114            1.413 
2,588,614         fVc>.QM 

Louisiana 

947,129 

10,194,279 

9,714 

9,076,743 

3,437,478 

442,571 

242,678 

145, 157 

647,357 

249.733 

MIchi^ATi ,     , 

8,991,063 

206,064 

2,46H,3G3 

Nevada 

3,107 
520,607 

2,610 
117,136 

4.7\.> 

New  York 

Ohio 

3,198,657 

774,344 

2,025,021 
1,306,164 

153,842 
68,599 

2,13fi,73«» 

bo4.7IO 

Texas 

11,678 
130,578 

6,515 
43,927 

255.t>5J 

Utah 

West  Virginia. . . . 

26,029 

10,940 

7,736 

11,567 

160.  h33 

70,  i«^l 

Other  States  a 

755,907 

38,268 

64,172 

Total 

1,156,034 

319,185 

5,161,211 

1,241,968 

8,090,281 

480^351 

a  Includes  New  Mexico,  Oklahoma,  Pennsylvania,  and  Vliiginla. 
THE  SALT  INDUSTRY  BY  STATES. 

Salt  was  produced  on  a  commercial  scale  in  1908  in  14  States  and 
1  Territory,  viz,  California,  Idaho,  Kansas,  Louisiana,  Michigan, 
Nevada,  New  Mexico,  New  York,  Ohio,  Oklahoma,  Pennsylvania, 
Texas,  Utah,  Virginia,  and  West  Virginia.  Brief  descriptions  of  the 
salt  industry  in  some  of  these  States  follow : 

California. — In  the  quantity  of  salt  produced  California  ranked 
sixth  amon^  the  States  in  1908.  maintaining  the  same  relative  rank 
that  it  did  in  1907.  In  the  value  of  output  it  ranked  fifth  in  belli 
years.  Unlike  some  of  the  larger  producing  States  of  the  East  and 
the  Middle  West,  the  output  of  the  State  increased  decidedly  in  both 
quantity  and  value,  in  spite  of  the  fact  that  the  averse  value  per 
barrel  or  ton  was  somewhat  less  in  1908  than  in  1907.  Tne  output  of 
the  State  in  1908  was  899,028  barrels,  or  125,864  short  tons,  valued  at 
$374,828,  an  average  of  42  cents  per  barrel,  as  compared  with  48  cents 
per  barrel  in  1907,  or  $2.98  per  ton,  as  compared  with  $3.45  per  ton 
m  1907. 

Practically  all  of  the  salt  produced  in  California  comes  from  Ala- 
meda, San  Mateo,  San  Bernardino,  San  Diego,  and  Los  Angeles 
counties.  By  far  the  greater  part  of  this  salt  is  obtained  by  solar 
evaporation,  but  steam  is  also  used  as  an  accessory  at  some  of  the 
plants.  The  crop  of  salt  in  1908  was  obtained  under  far  more  favor- 
able conditions  than  was  the  case  in  1907,  and  not  so  mudi  loss  was 
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sustained  on  account  of  floods.  This  accounts  in  part  for  the  some- 
what lower  price  of  the  product  as  compared  with  the  prices  of  1907. 
Instead  of  a  shortage,  accompanied  by  the  necessity  oi  putting  new 
salt  on  the  market,  as  happened  in  1907,  it  is  estimated  that  the  (}uan- 
tity  of  salt  produced  in  California  in  1908  is  about  20  per  cent  in  ex- 
cess of  current  requirements. 

Idaho. — ^There  were  produced  in  Idaho,  in  1908,  1,114  barrels  of 
salt,  valued  at  $1,413,  as  compared  with  1,600  barrels,  valued  at 
$2,040  in  1907.  The  salt  was  produced  in  Bear  Lake  and  Bannock 
counties  in  the  extreme  southeast  comer  of  the  State,  near  the  Wyom- 
ing line.  The  headquarters  of  most  of  the  operators  are  in  Auburn, 
Wyo.  The  salt  is  produced  by  the  open-pan  process,  in  which  the 
heat  is  applied  directly. 

Kansas. — ^Kansas  ranked  fourth  in  the  quantity  of  salt  produced 
in  1908,  maintaining  the  same  relative  rank  which  it  held  in  1907; 
in  value  of  output,  nowever,  it  ranked  third,  replacing  Ohio,  which 
held  this  position  in  1907.  The  production  for  1908  was  2,588,814 
barrels,  or  362,434  short  tons,  valued  at  $882,984.  Compared  with 
the  output  of  1907  of  2,667,459  barrels,  or  373,444  short  tons,  valued 
at  $962,334,  this  was  a  decrease  for  the  year  190g  of  78,645  barrels,  or 
11,010  short  tons,  valued  at  $79,350.  The  average  price  per  barrel  in 
1908  was  34  cents,  or  $2.44  per  ton,  a  slight  decrease  from  the  values 
of  1907,  which  were,  respectively,  36  cents  per  barrel  and  $2.58  per 
ton. 

The  localities  where  salt  is  produced  on  a  commercial  scale  in 
Kansas  are  Hutchinson,  Beno  County;  Lyons  and  Sterling,  Bice 
County;  Ellsworth  and  Kanopolis,  Ellsworth  County;  Anthony, 
Harper  Coimty ;  and  Kingman,  Kingman  County.  Most  of  the  manu- 
facturers use  the  grainer  process,  in  which  steam  is  employed  in  the 
evaporation.  The  open-pan  process  is  also  used,  in  which  the  heat 
is  applied  directly.  During  the  latter  part  of  the  year  the  plant  of 
the  Kingman  Salt  Mining  Company,  located  at  Kingman,  was  de- 
stroyed By  fire.  So  far  as  known,  it  is  not  the  present  intention  of 
the  company  to  rebuild. 

Louisiana. — The  salt  mined  in  Louisiana  comes  from  Weeks  and 
Avery  islands,  so  called,  in  Iberia  Parish.  The  production  in  1908 
amounted  to  947,129  barrels,  valued  at  $249,733,  as  compared  with 
1,157,621  barrels,  valued  at  $226,892,  in  1907.  The  output  fell  off  by 
210,492  barrels,  but  the  value  was  $22,841  greater  than  in  1907. 
Louisiana  still  ranks  fifth  among  the  States  in  the  (quantity  of  salt 
produced,  but  seventh  in  the  value  of  the  output,  bemg  exceeded  in 
this  respect  by  Texas,  California,  Ohio,  Kansas,  New  York,  and 
Michigan. 

Of  the  producing  localities.  Weeks  Island,  so  called,  is  located 
on  the  east  shore  of  Weeks  Bay,  an  eastern  lobe  of  Vermilion  Bay. 
It  is  sometimes  called  Grande  Cote,  on  account  of  its  size,  though  it 
is  scarcely  2  miles  in  diameter.  Prospecting  for  salt  began  here  in 
1897,  and  in  1898  the  Myles  Salt  Company,  which  works  the  deposits 
at  present,  was  organized.  After  considerable^  prospecting  with  the 
drill,  the  location  of  a  shaft  was  determined  on  in  1898,  and  in  March, 
1902,  the  600- foot  level  was  reached,  and  tunnels  to  the  east  and  west 
were  driven.    The  extreme  depth  of  the  shaft  is  now  645  feet*    To 

•  Harris,  G.  D.,  Rock  salt  in  the  State  of  Louisiana :  Bull.  Loolaiana  GeoL 
1908,  p.  5. 
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the  north  of  the  shaft  the  salt  is  impure ;  to  the  west  there  is  danger 
of  the  tunnel  running  out  of  the  salt  and  into  the  overlying  sand, 
hence  of  ruining  the  mine ;  to  the  east  the  salt  is  excellent  and  there 
seems  to  be  no  danger  ahead. 

The  following  oescriptions  of  the  mine  operations  are  abstracted 
from  those  of  Harris:  *»  Mining  is  carried  on  by  first  undercutting  or 
blasting  out  triangular  chunks  of  salt  on  the  level  with  the  floor  of 
the  mine,  then  blasting  down  layer  after  layer,  so  to  speak,  already 
undermined.  The  drills  are  worked  by  compressed  air  furnished  by 
the  compressors  in  the  power  house  at  the  surface.  The  salt  is  con- 
veyed to  the  vicinity  of  the  shaft  in  small  dump  cars  drawn  by 
mules  over  narrow-gage  steel  tracks.  At  the  shaft  the  salt  is  passed 
through  the  crusher  and  falls  into  a  huge  bin  below.  From  this  it  is 
drawn  off  into  a  5-ton  self-dumping  cage  that  is  capable  of  making 
a  round  trip — that  is^  from  the  bottom  of  the  shaft  to  the  top  of  the 
mill  at  the  surface  and  back  to  the  bottom  of  the  shaft — in  four 
minutes.  The  capacity  of  the  mine,  then,  is  about  75  tons  per  hour,  or 
750  tons  per  ten-hour  day. 

The  mine  is  lighted  by  electricitv.  Ventilation  is  usually  fair,  but 
much  less  satisfactory  than  it  would  be  if  there  were  provided  an  en- 
trance and  an  exit  shaft  for  the  air  in  distant  parts  of  the  mine.  Fire 
damp  or  inflammable  gases  are  practically  unknown  in  this  mine.  In 
the  engine  room  a  pair  of  20  by  30  foot  engines,  geared  back  3^  to  1, 
turn  an  8-foot  drum  that  winds  up  the  cable  lifting  the  cage.  ^Vs 
usual  with  such  machinery  there  is  a  device  so  actuated  by  the  motion 
of  the  engines  that  the  engineer  knows  at  every  instant  just  where  in 
the  shaft  the  cage  is,  just  when  to  stop  the  engines  to  bring  the  cage 
to  the  main  floor  or  to  the  bottom  of  the  mine,  or  just  when  he  mubt 
gradually  bring  the  engines  to  a  standstill  while  the  cage  is  automat- 
ically dumping  its  cargo  into  the  bins  at  the  top  of  the  mill. 

Besides  these  engines  for  hoisting  there  are  two  air  compressors  for 
working  the  drills  in  the  mine,  and  one  small  engine  for  working  the 
ventilating  fans.  The  power  used  to  run  the  crusher  at  the  bottom 
of  the  shaft,  as  well  as  the  screens  and  the  general  mill  work  above,  is 
transmitted  by  insulated  wire  cables  from  a  dynamo  in  the  engine 
room.    The  various  boilers  use  fuel  oil. 

Salt  of  various  coarseness  is  produced  at  the  mill  by  grinding  the 
crushed  material  as  it  is  dumped  from  the  cage,  as  already  described, 
on  the  uppermost  floor  of  the  building  through  screens  of  varying 
mesh,  the  coarser  grades  being  first  screened  out  and  the  finer  one? 
later  on  and  lower  down.  Shipment  is  made  via  the  Salt  Mine  branch 
of  the  Southern  Pacific  Eailroad,  sometimes  in  bulk,  sometimes  in 
carload  lots,  and  sometimes  in  sacks.  The  highest  priced  salt  is  that 
shipped  in  huge  chunks,  used  by  cattlemen  for  salting  their  stock. 
In  a  moderately  dry  climate  these  chunks  last  a  year  or  more,  or  until 
consumed  by  the  cattle.  The  Myles  Salt  Company  has  kindly  fur- 
nished the  following  data  regarding  the  uses  to  which  th^e  various 
grades'of  salt  are  put: 

"  The  crushed  salt,  grades  Nos.  1,  2,  and  3,  is  used  in  refrigerating, 
curing  hides,  curing  fish,  making  salt  pickles,  glazing  in  enamelin^r 
and  pipe  works,  and  No.  3  is  especially  adapted  for  capping  all  sort-^ 
of  meats  put  up  in  pickle  in  barrels.    The  C  (coarse)  anaF  (fine) 

*  Idem,  p.  12. 


SaLt  and  bromine.  649 

Salt  is  used  for  dry-salting  meats,  clearing  oleomargarine,  and  in  all 
sorts  of  chemical  works.  The  A  grade  is  a  special  one  made  to  suit 
the  customer  who  regards  No.  1  as  too  large  and  the  C  as  too  small  for 
his  purposes,  such  as  making  ice  cream  and  pickles.  The  D  grade  is 
also  a  special  one,  consisting  of  powdered  salt  which  results  from  the 
grinding  of  any  of  the  crushed  grades  in  the  mill,  and  which  is  used 
for  any  purpose  where  rapid  solution  of  the  salt  is  desired." 

Salt  is  also  mined  on  "Avery  Island,"  so  called,  located  in  Iberia 
Parish,  10  miles  southwest  of  New  Iberia.  The  worlrings  on  this 
island  also  have  been  described  by  Harris.**  Eock  salt  was  discovered 
here  in  1862,  and  an  8  by  8  foot  shaft,  83  feet  deep,  was  sunk  in  1867, 
whose  depth  was  afterwards  increased  to  90  feet.  Mining  was  car- 
ried on  by  driving  long,  narrow  chambers  in  an  east- west  and  finally 
in  a  north-south  (Erection  as  well.  The  mine  was  afterwards  flooded. 
In  1885  the  shaft  was  deepened  to  168  feet.  It  was  subsequently 
flooded  a  second  time.    A  new  shaft  was  begun  in  1899. 

The  details  connected  with  the  new  mine  are  as  follows :  The  shaft 
is  21  by  10  feet,  is  618  feet  deep,  and  is  divided  into  two  hoists  and 
one  air  shaft.  The  galleries,  about  a  mile  of  which  were  driven  in 
1904,  are  30  feet  wide,  and  run  in  two  directions  at  right  angles  with 
each  other,  leaving  square  pillars  30  feet  on  a  side  as  supports. 

Here,  as  well  as  at  Weets  Island,  the  salt  is  conveyed  from  the 
place  of  mining  to  the  foot  of  the  shaft  by  means  of  small  cars  drawn 
on  a  narrow-gage  steel  track  by  horse  or  mule  power.  Here,  how- 
ever, the  cars  are  drawn  upon  the  platform  of  the  cage  and  hoisted 
and  dumped  by  hand  at  the  top  floor  of  the  mill.  The  heavy  crush- 
inffis  therefore  done  in  the  mill  instead  of  at  the  foot  of  the  shaft,  as 
at  VTeeks  Island.  The  various  grades  of  salt  produced  are  used  for 
practically  the  same  purposes  as  similar  grades  from  Weeks  Island. 
The  purity  of  the  salt  is  such  that  no  purification  processes  are 
required.  The  salt  is  simply  crushed,  screened,  ground,  and  win- 
nowed to  drive  off  the  fine  salt-dust  particles.  The  elimination  of  the 
finest,  dustlike  particles  is  necessary  owing  to  their  tendency  to  deli- 
quesce and  cement  together  the  larger  salt  grains. 

Michigan. — In  the  last  few  years  Michigan  has  produced  a  greater 
quantity  of  salt  than  any  other  State  in  the  Union,  but  the  value  of 
the  output  has  been  less  than  that  of  the  somewhat  smaller  production 
of  New  York,  until  1908,  when  both  production  and  value  of  the  salt 
in  Michigan  have  exceeded  those  of  New  York.  In  1908  the  Quantity 
of  salt  produced  in  Michigan  was  10,194,279  barrels,  valued  at 
$2,458^03.  There  is  included  in  these  figures  the  salt  contained  in 
the  brine  that  is  worked  up  into  soda  and  other  chemicals.  Though 
the  salt  contained  in  this  brine  does  not  appear  on  the  market  as  such, 
obviously  it  is  a  part  of  the  salt  wealth  oi  the  State,  and  must  be  so 
considered. 

According  to  the  state  geologist  of  Michigan,  Dr.  A.  C.  Lane,  from 
whose  article  in  Mineral  Industry  ^  the  following  notes  are  in  part 
abstracted  and  in  part  quoted :  The  State  is  divided  into  six  districts, 
which  differ  materially  in  the  quality  of  salt  occurring  in  them,  the 
methods  by  which  it  is  prepared  for  market,  and  the  geologic  condi- 
tions of  its  occurrence.  In  districts  1  and  2,  which  include  Saginaw 
and  Bay  counties,  the  salt  industry  centers  at  CarroUton,  Saginaw, 

•0j>.  cit.,  p.  14. 

*  Mineral  Industry,  vol.  16,  1907,  pp.  822-825. 
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St.  Charles,  and  Bay  City.  Midland  and  Isabella  counties,  where 
bromine  is  made,  are  also  included  in  these  two  districts.  The 
geologic  conditions  in  the  counties  enumerated  above  are  similar. 
Their  brine  is  obtained  mainly  from  the  sandstone  of  the  Marshall 
group,  a  subcarboniferous  sandstone  whose  base  varies  from  750  to 
1,000  feet  below  the  surface  along  Saginaw  River.  The  salt  plants 
are  mainly  grainers,  but  there  is  still  one  solar  evaporation  plant  run 
in  connecticm  with  some  other  industry. 

The  brine  has  the  following  composition:  Sodium  chloride,  228 
grams  per  kilogram ;  calcium  chloride,  45 ;  magnesium  chloride,  17 ; 
magnesium  bromide,  0.3  to  0.1;  calcium  sulphate,  0.8;  ferrous  car- 
bonate, 0.15;  ammonium  chloride,  0.05;  silica,  0.02;  alumina,  0.02. 
A  brine  like  this,  even  when  evaporated  to  a  bittern  and  much  of  the 
salt  expelled,  has  not  enough  gypsum  in  it  for  saturation;  whence 
arises  the  fact  that  Saginaw  salt  does  not  contain  gypsum,  is  not  hard 
or  harsh,  and  does  not  cake.  Unless  it  is  thorougmv  drained,  how- 
ever, it  will  deliquesce,  owing  to  the  presence  of  calcium  and  mag- 
nesium chlorides. 

The  brine  is  treated  with  quicklime,  which  combines  with  the  car- 
bon dioxide  and  throws  out  the  iron  and  possibly  a  little  magnesia. 
The  ammonia  is  left  in  such  a  condition  that  it  is  liberated  during  the 
subsequent  aeration  of  the  brine.  In  the  settling,  greenish  salts  of 
iron  crystallize  out.  From  the  settling  tanks  and  oru^  tower  the 
brine  passes  to  the  grainers,  built  of  concrete  or  steel.  From  there 
it  is  raked  out  automatically  and  allowed  to  drain  in  piles  before 
being  barreled.  The  bittern  which  runs  off  from  the  grainers  and 
stock  piles  contains  a  notable  amount  of  bromine,  whicn  is  saved  at 
some  places. 

The  soda  ash  works  are  located  at  Delrav  and  Wyandotte.  The 
necessary  limestone  is  found  in  outcrops  of  the  Dundee  ("  Comif- 
erous")  limestone  at  the  Sibley  Quarries.  Around  Alpena,  where 
probably  salt  and  limestone  may  be  obtained,  and  where  shipping 
lacilities  are  good,  the  deposits  have  not  been  developed. 

In  Detroit  and  Wayne  counties  the  salt  comes  from  rock-salt  be<l- 
of  about  the  same  age  as  the  New  York  salt  beds,  viz,  the  Salina 
shale,  near  the  top  of  the  Silurian.  These  beds  a^regate  several 
hundred  feet  in  thickness.  With  the  salt  occurs  anhydrite,  which, 
unless  removed,  makes  the  product  feel  harsh.  The  salt  is  recovered 
in  solution  by  means  of  river  water  pumped  down  upon  the  beds. 

In  Manistee  and  Mason  counties  the  salt  industry  centers  about 
Manistee,  Filer  City,  East  Lake,  and  Ludington.  The  salt  is  ol>- 
tained  from  a  single  salt  bed  20  feet  or  more  in  thickness.    Under- 

f  round  waters  dissolve  the  salt  in  many  places,  instead  of  water  let 
own  from  the  surface,  and  either  the  ordinary  hand  pump  or  air  lift 
is  used.  The  vacuum-pan  process  is  employed.  A  recent  improve- 
ment, as  practiced  at  the  Peters  plant,  is  the  placing  of  the  vacuum 
pans  in  tandem,  somewhat  as  in  a  compound  condensing  engine.  It 
IS  now  proposed  to  run  three  pans  in  this  manner.  Coal  is  being 
introduced  to  supplant  sawmill  waste  as  fuel. 

Nevada, — Nevada  salt  is  produced  in,  Churchill  and  Washoe  coun- 
ties onlj^,  and  is  produced  entirely  by  solar  evaporation.  The  pro- 
duction is  small,  amounting  to  only  9,^14  barrels,  valued  at  $i,785,  in 
1908.  This,  however,  is  an  increase  over  the  production  oi  11K)7, 
which  was  6,457  barrels,  valued  at  $3,654. 
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New  Mexico. — ^Torrance  County  furnishes  the  only  commercial  salt 
reported  from  this  territory. 

rfew  York.^ — ^New  York  ranked  second  in  both  quantity  and  value 
of  salt  produced  in  1908,  being  exceeded  by  the  State  of  Michigan. 
The  quantity  of  salt  produced  in  New  York  in  1908  was  9,076,743 
barrels,  or  1,270,744  short  tons,  valued  at  $2,136,738,  as  compared 
with  a  production  of  9,642,178  barrels,  or  1,349,905  short  tons,  valued 
at  $2,835,150,  in  1907,  a  falling  off  of  565,435  barrels^  or  79,161  short 
tons  in  quantity,  and  of  $198,412  in  value.  In  addition  to  the  salt 
used  as  such,  these  figures  include  the  brine  that  is  converted  into 
various  chemicals,  as,  for  mstance,  by  the  Solvay  Process  Company, 
at  Solvay,  near  Syracuse. 

Salt  in  New  York  occurs  in  the  form  of  brine  and  also  as  rock  salt. 
Brine  is  found  at  Syracuse  in  glacial  drift,  and  in  some  places  wells 
more  than  300  feet  deep  have  b^en  sunk  to  the  salt  water.  The  brine 
from  the  shallow  wells  becomes  weaker  after  continuous  pumping, 
but  the  deeper  wells  apparently  are  not  thus  affected.  From  the 
Syracuse  brine  the  salt  is  manufactured  either  by  artificial  or  solar 
evaporation.  The  solar  salt  is  made  almost  entirely  in  Onondaga 
Countv,  and  Syracuse  has  long  been  the  center  of  the  mdustry,  which 
dates  back  more  than  one  hundred  years.  In  1797  the  Syracuse  dis- 
trict was  made  a  state  Indian  reservation,  and  most  of  the  salt  wells 
are  now  located  on  the  reservation.  The  brine,  which  contains  17  to 
20  per  cent  of  sodium  chloride,  is  furnished  to  operators  at  a  fixed 
charge.  Qwing  to  the  depression  in  the  salt  trade  generally  during 
1908,  there  was  a  slight  shrinkage  in  the  price  per  bushel  of  the  solar 
salt. 

The  rock-salt  beds  of  New  York  occur  in  the  red  shales  of  the 
Salina  formation  in  the  Silurian.  So  far  as  known,  they  outcrop  no- 
where at  the  surface,  but  the  area  which  they  underlie  and  their  mode 
of  occurrence  have  been  fairly  well  defined  by  numerous  drill  holes 
driven  to  them.  They  have  oeen  found  from  the  Oatka  Valley,  in 
Wyoming  County,  east  to  Morrisville,  Madison  County,  and  south  of 
this  wherever  wells  have  been  driven  down  to  their  horizon,  but  they 
are  not  known  to  extend  north  of  the  forty-third  parallel.  Rock 
salt  has  been  found  also  in  Erie  Countv,  south  of  Buffalo.  The  man- 
ufacturers  of  salt  from  these  beds  obtain  their  supplies  from  wells 
driven  to  the  rock  salt.  Water  is  introduced  into  the  wells  and  then 
pumped  up  after  nearly  complete  saturation.  In  this  way  a  brine 
carrying  nearly  25  per  cent  sodium  chloride  is  obtained. 

The  salt  produced  in  the  State  in  1908  included  rock  salt  and  the 
various  varieties  of  brine  salt.  The  localities  producing  were  the 
Onondaga  district,  in  Onondaga  County,  near  Syracuse;  Ithaca, 
Tompkins  County;  Watkins  and  Ludlowville,  Schuyler  County; 
Perry,  Rock  Glen,  and  Silver  Springs,  Wyoming  County ;  Le  Roy, 
Genesee  County;  and  Retsof,  Cuylerville,  and  ?iffard,  Livingston 
County.  The  plant  of  the  International  Salt  Company,  located  at 
Warsaw,  was  shut  down  during  the  year  and  dismantled. 

Ohio, — Ohio  ranked  third  among  the  States  in  the  quantity  of  salt 
produced  in  1908.  In  value  of  production,  however,  it  ranked  fourth, 
being  exceeded  by  Michigan,  New  York,  and  Kansas,  in  the  order 
named.    The  production  in  1908  amounted  to  3,427,478  barrels,  or 

•  The  cooperation  of  the  state  geologist  In  the  collection  of  the  statistics  of  this  State 
is  hereby  acknowledged. 
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479,847  short  tons,  valued  at  $864,710,  as  compared  with  an  output 
of  3,851,243  barrels,  or  539,174  short  tons,  valued  at  $979,078,  in  1907, 
a  falling  off  during  the  past  year  of  423,765  barrels,  or  59,327  short 
tons,  in  quantity  and  $114,368  in  value.  A.  very  complete  descriptioD 
of  the  salt  deposits  of  Ohio,  together  with  their  historical  develop- 
ment and  present  mode  of  workmg,  has  been  given  in  a  recent  buUe- 
tion  of  the  Ohio  Geological  Survey  by  J.  A.  Sownocker,**  and  in  this 
report,  for  the  year  1907,  a  brief  description  of  the  salt  industry  of 
Ohio  was  given,  which  was  compiled  from  that  source. 

Oklahoma. — ^The  small  production  of  salt  from  Oklahoma  comes 
from  near  Ferguson,  Blaine  County.  The  salt  resources  of  this  State 
have  recently  been  described  briefly  by  Charles  N.  Gould,  director 
of  the  Geological  Survey  of  Oklahoma.* 

According  to  Gould : 

Wells  and  springs  containing  salt  water  are  found  not  only  thronghont  the 
Red  Beds  area  in  western  Oklahoma,  but  also  in  the  eastern  part  of  the  State, 
and  in  certain  regions  the  water  from  the  springs  is  so  salty  as  to  warrant  the 
popular  phrase  "  salt  springs  "  or  "  salt  plains." 

There  are  two  salt  plains  along  the  Cimarron  River  between  Woods,  Wood- 
ward, and  Harper  counties,  two  in  northwestern  Greer  County,  and  one  each  In 
Alfalfa,  Blaine,  and  Beckham  counties.  These  plains  are  widely  separated  and 
vary  greatly  both  in  size  and  in  the  amount  of  water  which  flows  from  them. 
While  all  the  salt  springs  come  from  the  rocks  of  the  "  Red  Beds,"  they  do  not 
all  issue  from  the  same  geological  horizon.  The  Alfalfa  County  plain  is  located 
30  miles  or  more  from  the  Gypsum  Hills,  but  all  the  other  plains  are  in  these 
hills.  The  Cimarron  River  plains  and  the  Blaine  County  plain  are  supplied 
by  springs  that  issue  from  not  far  below  heavy  gypsum  meml>er8,  and  the 
Beckham  and  Greer  County  plains  are  found  near  the  base  of  gypsum  ledges. 

Salt  has  been  manufactured  at  various  times  on  aU  of  the  salt  plains  of  Okla- 
homa, except  the  large  plain  in  Alfalfa  County,  which,  as  stated  above,  contains 
no  springs  of  any  size.  With  the  exception  of  the  plant  at  Ferguson,  primitive 
methods  only  have  been  employed,  and  no  considerable  amount  of  capital  has 
been  invested.  It  goes  without  saying  that  salt  springs  of  this  character  will 
ultimately  develop  into  properties  of  much  value.  It  is  estimated  that  there 
is  enough  salt  water  going  to  waste  in  Oklahoma  to  make  100  carloads  of  salt 
daily. 

Pennsylvania. — ^The  salt  output  of  Pennsylvania  is  reported  from 
Allegheny  County. 

Texas. — ^The  quantity  of  salt  produced  in  Texas  in  1908  was  442,571 
barrels,  equivalent  to  61,960  tons  of  2,000  pounds  each,  valued  at 
$255,652.  In  1907  the  corresponding  figures  were  356,086  barrels,  or 
49,852  short  tons,  valued  at  $226,^0.  Texas  was  one  of  the  few 
States  whose  output  and  value  of  salt  both  increased  in  1908,  the  in- 
crease amounting  to  86,485  barrels,  or  12,108  tons,  in  quantity  and 
$29,112  in  value. 

Salt  occurs  in  lagoons  along  the  Gulf  coast  of  Texas  and  in  many 
salines  or  lakes  throughout  the  State,  from  which  it  is  taken  annually. 
The  regions  of  greatest,  importance  are  Van  Zandt  and  Anderson 
counties  in  the  northwestern  part  of  the  State  and  Crane  and  Mitchell 
counties  in  the  western  part. 

Utah. — ^There  was  a  decrease  in  botti  quantity  and  value  of  the  salt 
produced  in  Utah  in  1908.  The  output  in  1907  was  345,557  barrels, 
or  48,378  short  tons,  valued  at  $199,779 ;  and  in  1908,  242,678  barrel<s 
or  33,975  tons,  valued  at  $169,833,  a  decrease  of  102,879  barrels,  or 
14,400  tons  in  quantity,  and  of  $29,946  in  value. 


•  Bull.  Geol.  Survey,  Ohio.  No.  8.  1906. 

»Bun.  Geol.  Survey,  Oklahoma,  No.  1,  1908,  pp.  35-40. 
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The  salt  is  obtained  from  brine  by  solar  evaporation,  chiefly  in  the 
neighborhood  of  Great  Salt  Lake,  Salt  Lake  County.  The  brine  is 
also  produced  at  Nephi  City,  Juab  County.  Other  salt-producing 
localities  are  near  Gunnison^  Sanpete  County,  in  Sevier  County,  in 
Millard  County,  and  at  Withee  Junction,  Weber  County.  An  enor- 
mous deposit  of  pure  salt  is  reported  to  have  been  found  on  the  west 
side  of  the  Utah  desert,  not  far  from  the  Nevada  state  line. 

Virginia. — ^Although  salt  is  produced  in  Virginia,  it  is  not  mar- 
keted as  such,  but  is  worked  up  into  chemicals  by  the  Mathieson 
Alkali  Works,  located  at  Saltville.  Since  this  is  the  only  company 
producing  salt  in  this  State,  the  statistics  of  production  are  combined 
with  those  of  other  States. 

West  Virginia. — ^The  output  from  this  State  in  1908  amounted  to 
146,157  barrels,  valued  at  $Yo,481,  as  compared  with  156,147  barrels, 
valued  at  $76,527,  in  1907.  The  salt  was  reported  from  Mason  City 
and  Hartford,  Mason  County.  ' 

DOMESTIC  CONSUMPTION. 

The  following  table  shows  the  proportion  of  salt  produced  in  the 
United  States  entering  into  domestic  consumption.  Of  the  total  con- 
sumption of  salt  durmg  1908,  the  quantity  of  domestic  production 
used  amounted  to  96.2  per  cent,  as  compared  with  63.5  per  cent  in 
1880.  The  country,  therefore,  is  producing  very  nearly  all  the  salt 
that  it  uses.  The  consumption  or  salt  imported  has  decreased  from 
36.5  per  cent  of  the  total  in  1880  to  3.8  per  cent  in  1908.  In  1907 
this  figure  was  8.4  per  cent.  The  actual  consumption  in  the  last 
three  decades  is  shown  in  the  following  table.  Tne  domestic  con- 
sumption has  increased  enormously  since  1880,  and  the  increase  dur- 
ing the  present  decade  bids  fair  to  equal  that  of  the  decade  ending  in 
1900.  During  the  year  1908  the  salt  consumed  in  the  United  States 
amounted  to  29,772,176  barrels,  a  decrease  of  774,791  barrels  from 
the  figures  of  1907.  The  imports  for  consumption  increased  from 
1,062,851  barrels  in  1907  to  1,140,306  barrels  in  1908. 

Supply  of  salt  for  domestic  consumption,  1880-1907,  in  barrels. 


Soaroe. 


Domestic  production . 
Imports 


Total. 
Exports 


Domestic  consumption 

Comparison  with  preceding  year 

Petoentagfi  of  Imports  to  total  consumption . 


1880. 


5,961,060 
3,427,639 


1890. 


8,876,091 
1,838,024 


1900. 


20,869,342 
1,427,921 


1907. 


9,388,699 
4,436 


9,384,263 


36u5 


10,715,015 
17,507 


10,607,418 

+877,610 

17.2 


29,704,128 
1,062,851 


1908. 


28,822,062 
1,140,306 


22,297,263  30,766,979 


53,650 


220,012 


22,243,613 

+1,274,634 

6.4 


30,M6.967 

+ 1  futW,  WM 
3.4 


29,962,368 
190,192 


29,772,176 

-774,791 

3.8 


IMPORTS. 


The  table  given  below  shows  that  the  imports  of  salt  into  the 
United  States  increased  during  1908,  as  compared  with  1907,  but  they 
were  considerably  less  than  in  1906.  The  value  of  the  imports  in  1908 
was  less  than  in  1907  or  1906.  There  is  no  (question  now  as  to  the 
ability  of  this  country  to  meet  its  own  requirements  in  salt.    The 
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chief  increase  is  noted  in  the  salt  imported  in  bulk.  The  salt  of  high 
grade,  imported  in  packages,  showed  a  considerable  falling  off  and 
was  less  than  it  ever  has  been.  The  salt  imported  for  the  fisheries 
industry  also  showed  a  shrinkage.  The  imports  come  from  the 
United  Kingdom,  Italy,  West  Indies,  and  Spain,  in  the  order  of 
importance  named.  From  these  four  sources  over  90  per  cent  of 
both  quantity  and  value  of  the  imports  was  derived  in  1908. 

According  to  figures  obtained  from  the  Bureau  of  Statistics  of  the 
Department  of  Commerce  and  Labor  the  quantity  and  value  of  the 
salt  imported  and  entered  for  consumption  in  the  United  States  in 
the  last  five  years  is  as  follows : 

Salt  imported  and  entered  for  oonsvmption  in  the  United  StateB,  1903-1908,  in 

pounds. 


Year. 

In  bags,  barrels,  and 
other  packages. 

In  bulk. 

For  the  purpose  of 
curing  fish. 

Total  quan- 

Total 

— ■ 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Uty.          ^     vauuB. 

1 

1 

1903 

1904 

1905 

1906 

1907 

1908 

72,838,011 
69,657,850 
73,252,969 
74,228,878 
74,762,435 
66,409,270 

1259,029 
209,509 
247,853 
257,592 
242,377 
219,272 

147,635,246 
143,903,175 
155,001,301 
169,674,675 
115,826,979 
153,031,808 

1134,714 
135,408 
153,914 
149,944 
108,166 
120,979 

107,487,450 
118,718,456 

03,972,951 
115,359,107 
107,008,980 

09,844,560 

1102,205 
122,837 
90,422 
101,326 
100,739 
104,439 

327,960,707 
332,279,481 
322,317,211 
349,262,660 
297,596,394 
319,285,638 

$495,048 
467,754 
492,189 
4S08,8G2 
451.282 
444,600 

EXPORTS. 


The  exports  of  salt  of  domestic  production  from  the  United  States 
from  1904  to  1908  is  shown  as  follows : 


Salt  of  domestic  production  exported  from  the  United  States,  1904-1908, 


1904-_  pounds—  27, 928, 090    $113,  625 

1905 do 68, 475, 366      239,  223 

1906 do 67.  976, 681      274, 627 


1907—  pounds—  61, 603, 422    $232,  896 
1908 do 63, 253, 739      202, 338 


WORLD'S  PRODUCTION. 

In  the  following  table  the  statistics  of  salt  production  in  the  prin- 
cipal salt-producing  countries  of  the  world  rrom  1901  to  190f  are 
shown,  as  far  as  statistics  are  available.  The  production  of  Turkey 
is  not  included.  The  industry  in  that  country,  as  in  Austria- 
Hungary,  is  a  government  monoj)olv,  with  no  statistics  of  production 
published.    No  statistics  are  available  from  Russia  since  1903. 

The  world's  salt  production,  1902-1907,  in  short  tons. 


Year. 

United  States. 

Quantity. 

Value. 

1908 

3,339,891 
2,65.5,533 
3,084.200 
3,635,267 
3,944,133 
4,158,578 

$5,668,636 
5,286,088 
6,021,222 
6,095,922 
6,668,350 
7,606,323 

1903 

1904 

1905 

1906 

1907 

United  Kingdom. 


Quantity. 


Value. 


Franoe.<i 


Quantity.     Value. 


Gennan  Empire. 


Quantity. '    Value 


2,121,147  $2,805,838  982,479  $2,606,800 

2,113,431     2,967,676  '  1,096,017  '  3,036,930 

2,118,629     2,900,375  >  1,292.557     3,660,052 

2.116,699     2,707,622  1,275,361     3,504,818 


2,201,293 
2,222,236 


2,900,983  I  1,496.923     4,196,329 
3,157,094  ,  1,373,906  >  3,823,523 


1,745,226 
1,867,296 
1,875,733 
1,950, 401 
2.069,096 
2,160^687 


W,9W, 
4,587. 
4.e98, 
4,829. 
«»O0D, 
6,ai9L 


•  Includes  product  of  Algeria. 
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The  world's  salt  production,  1902-1907,  in  short  tons — Continued. 


Year. 

Japan. 

Italy. 

Aostria-Hongary.a 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

1902 

684,330 
724,750 
773,776 

14,415,145 
4,602,539 
4,852,049 

505,401             1711  400 

575,036 
630,076 
505,335 
609,572 
e 414, 465 
435,409 

116,071,930 
16,180,748 
16,024,783 
17,115,539 
e9,717,164 
9,764,835 

1903 

538,480 
611,827 
482,475 
586,424 

O.oDO.  old 

717,466 

713,505 

714,850 

1,110,788 

1.075.203 

1904 

1905 

1908 

1907 

Year. 


Ruasia. 


Quantity. 


1902. 
1903. 
1904. 
1905. 
1906. 
1907. 


2,035,960 
1,828,646 

1? 


Value. 


13,084,102 
3.652,074 

fdt] 


Spain. 


India. 


Quantity. 


470,057 
471,116 
509,292 
543,931 
597.422 
667,878 


Value. 


$707,424 
670,247 
738,348 
736,074 
782,407 
744,815 


Quantity. 


1,231,058 
1,002,221 
1,236,702 
1,336,682 
1,296,674 
1,235,117 


Value. 


12,481,357 
2,420,260 
2,008,930 
1,981,293 
1,916.092 
1,936,118 


1                Canada. 

Other  countries.' 

Total. 

xear. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

1002 63,056 

1288,581 
297,517 
318,628 
320,858 
327,160 
342,315 

125,467 
477,000 
584,000 
442,086 
/69,004 
/85,970 

1970,522 

1,106,000 

1,543,000 

1,841,026 

45,548 

57,000 

13,880,017 
13,674,341 
14,569,464 
15,071,226 
15,340,553 

$45,613,305 
45,858,300 
47,537,506 
48,442,530 
41,185,010 

1908 62,452 

1004 68,777 

1905 67,340 

1906 76,387 

1907 72.697 

«  GoTemment  monopoly. 

*  Production  and  value  in  1904  used  in  making  up  the  total  for  the  world's  production 
In  1905  and  1906. 

«  Hungary  not  Included. 

*  Production  and  value  In  1903  used  in  making  up  total  for  world's  production  in  1904, 
1905,  and  1906. 

*  Probably  500,000  tons  should  be  added  annually  for  countries  not  furnishing  statistics. 
'Tunis. 


BROMINE. 


The  following  table  gives  the  production  and  value  of  the  bromine 
produce^  in  the  United  States  since  1880 : 


Production  and  vahu  of  bromine,  1880^1908. 


1880. pounds.. 

1883 do.... 

1884 do.... 

1886 do.... 

1886 do.... 

1887 do.... 

1888 do 

1889 do.... 

1890 do.... 

1891 do 

1892 do 

1893 do 

1894 do 

1895 do. . . . 


404,690 
301,000 
281,100 
310,000 
428,334 
199, 087 
307,386 
418, 891 
387,847 
343,000 
379,480 
348,399 
379,444 
617, 421 


$67, 464 

89,900 

141,350 

61, 717 

95,290 

125, 667 

104, 719 

54,880 

64,502 

104,520 

102,450 

134,343 


1896 pounds.. 


1897 

1898. 

1899. 

1900. 

1901. 

1902 

1903. 

1904. 

1905. 

1906. 

1907. 

1908. 


do. 
.do., 
.do., 
.do., 
.do.- 
.do.. 
.do., 
-do. . 
.do., 
.do., 
.do., 
.do,. 


546,580 

487, 149 

486, 979 

433,004 

521, 444 

552,043 

513, 893 

598,500 

897, 100 

1, 192, 758 

1,283,250 

1, 379, 496 

1, 056, 636 


$144, 501 
129,094 
126,  614 
108, 251 
140,790 
154, 572 
128, 472 
167, 580 
269, 130 
178, 914 
165,204 
195, 281 
102, 344 
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The  bromine  industry  in  the  United  States  is  centered  in  Michigan, 
Ohio,  Pennsylvania,  and  West  Virginia.  In  1908  these  States  pro- 
duced 1,055,636  pounds  of  bromine,  valued  at  $102,344,  the  average 
price  per  pound  oeing  less  than  10  cents.  From  this  price  it  is  ap- 
parent that  the  conditions  in  the  trade  were  notably  worse  than  in 
either  1906  or  1907.  The  low  price  at  the  end  of  1907  and  at  the 
beginning  of  1908,  when  brommlB  was  sold  as  low  as  10  cents  per 
pound  in  carload  lots,  f.  o.  b.  at  the  works,  is  believed  to  be  below 
the  cost  of  production  to  the  bulk  of  the  manufacturers.  The  trade 
has  been  exceedingly  poor,  and  much  of  the  bromine  made  remains 
unsold  on  the  hanas  or  the  producers. 

The  low  price  of  bromine  enables  the  bromides  to  be  made  very 
cheaply.  Tne  manufacturing  cost  of  bromides  is  said  to  be  from  5  to 
9  cents  per  poundj  exclusive  of  the  bromine.  The  manufacture  of 
bromide  of  potassium  requires  about  0.7  pound  of  bromine,  while 
bromide  of  sodium  requires  0.8  pound  of  bromine.  For  several  years 
the  bromine  market  has  been  an  open  one,  and  prices  have  fluctuated 
during  the  last  five  years,  reaching  their  lowest  point  in  1908. 

According  to  A.  C.  Lane :  *» 

The  continued  low  price  of  bromine  took  away  aU  stimalos  to  farther  in- 
crease in  production  in  Michigan,  where  the  industry  remains  confined  to  the 
Dow  Chemical  Company,  at  Midland  and  Mount  Pleasant,  and  to  the  produc- 
tion of  small  quantities  at  St.  Charles,  St.  Louis,  etc.  New  weUs  were  put 
down  at  Midland  during  1907.  A  brine  about  equally  strong  was  strnck  by 
Sailing,  Hansen  &  Co.  at  Grayling,  where  it  could  be  handled  in  connection  with 
extensive  sawmills,  but,  so  far  as  known  to  me,  no  one  has  been  found  to  take 
up  the  business.  The  analysis  of  the  brine  is  as  follows:  CaCU,  72.627  grams 
per  kilogram;  NaCl,  134.684;  NH«C1,  3.07;  MgCli,  20.128;  KCl,  0.873;  HgBr>, 
2.116 ;  KaSO*,  0.248 ;  total  233.746. 

This  is  about  as  strong  as  the  Midland  water.  Just  about  the  same 
amount  of  bromine — that  is,  2,000  milligrams  per  liter — ^has  been 
found  by  Fernekes  in  the  deep  water  of  the  copper  mines  described  by 
Femekes  and  Lane.  But  those  waters  occur  in  very  limited  quantity 
and  soon  drain  away.  The  ordinanr  Marshall  sandstone  brine  along 
the  Saginaw  River  will  run  from  0.36  to  0.97  gram  of  bromine  per 
kilogram. 
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By  W.  C.  Phalen. 


SULPHUR. 


PRODUCTION. 

In  1908  sulphur  was  produced  in  the  United  States  in  Louisiana, 
Nevada,  Utah,  and  Wyoming.  The  Colorado  Sulphur  Company, 
which  was  active  in  Colorado  in  1907,  was  idle  during  1908,  thus 
excluding  this  State  from  the  category  of  sulphur-producing  States 
during  that  year.  As  heretofore,  the  bulk  of  the  output  of  sulphur 
came  from  [Louisiana.  The  production  of  Nevada  fell  off  consider- 
ably, and  the  production  of  Utah  and  Wyoming  decreased  ako, 
though  to  a  less  extent.  In  Wyoming  the  Big  Horn  Sulphur  Com- 
pany was  idle,  but  the  Wyoming  Sulphur  Company,  though  a  new 
producer,  was  actively  engaged  m  working  the  deposit  near  Ther- 
mopohs,  Fremont  County.  A  brief  account  of  this  deposit  appears 
elsewhere  in  this  article. 

The  value  of  most  of  the  output  for  1908  was  compiled  from  cur- 
rent market  prices  in  New  York,  from  which  prices  tne  value  at  the 
mine  was  then  computed.  The  total  value  thus  obtained  was 
$6,668,215,  an  advance  of  $1,625,366  over  the  value  for  1907. 

The  production  of  the  country  since  1880  is  shown  in  the  following 
table: 


Production  of  sulphur  in  the  United  States,  1880-1908. 


1880. 
1881. 
1882. 
1883. 
1884. 
1885. 
1886. 
1887. 
1888. 
1889. 
1890. 
1891. 
1892. 
1893. 
1894. 


long  tons. 
...  .do... 

do... 

.  ...do... 

do... 

do... 

>    •   •    M   «  VXvw  •  • 

I  *  •  •  «  \A^#«  •  • 

do... 

....do... 
do... 

I  •  •  «  •  \A^^  •  •  • 

...  .do... 
...  .do... 


536 
536 
536 
893 
446 
638 
2,232 
2,679 


$21, 000 
21,000 
21,000 
27,000 
12,000 
17, 875 
75,000 

100,000 


402 


7,850 


1,071 

2,400 

1,071 

446 


39,600 
80,640 
42,000 
20,000 


1895. 
1896. 
1897. 
1898. 
1899. 
1900. 
1901. 
1902. 
1903. 
1904. 
1905. 
1906. 
1907. 
1908. 


long  tons. 

I  •  «  •  ■  V»^/*  •  • 

, ..  ..do... 
, ..  ..do... 

do... 

do... 

do... 

do. . . 

do... 

do... 

do... 

...  .do... 

do... 

do... 


1,607 

4,696 

2,031 

1,071 

4,313 

3,147 

a  241, 691 

a  207, 874 

a  233, 127 

127, 292 

181, 677 

294,153 

293, 106 

369,444 


$42,000 

87,200 

45,590 

32,960 

107, 500 

88,100 

1, 257, 879 

947,089 

1, 109, 818 

2, 663, 760 

3, 706, 560 

5, 096, 678 

5, 142, 850 

6, 668, 215 


o  Includes  the  production  of  pyrite. 
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OCCURRENCE. 

]X>niSIANA. 

In  the  report  on  sulphur  for  1907<*  the  details  of  sulphur  mining  bv 
the  Union  Sulphur  Company  in  Calcasieu  Parish,  La.,  were  descrioed, 
and  they  will  not  again  oe  outlined  in  the  present  report.  The  proc- 
ess has  also  been  frequently  described  in  the  current  scientific  journals, 
among  the  more  important  recent  articles  bearinjg  on  the  subject 
being  the  following:  (1)  "An  improved  method  of  mining  sulphur,  by 
Herman  Frasch,  president  of  the  Union  Sulphur  Company  and  the 
inventor  of  the  so-called  "Frasch"  process,**  who  notes  the  difficulties 
to  be  overcome  in  mining  Louisiana  sulphur  and  gives  a  description 
of  a  recent  invention  secured  by  him  for  this  purpose.  (2)  "The 
sulphur  mines  of  Louisiana,"  by  D.  A.  Willey.  *"  In  this  article  Mr. 
WiUev  describes  briefly  the  method  of  obtaining  the  sulphur  and 
its  subsequent  treatment  at  the  surface.  (3)  "Louisiana's  domina- 
tion of  the  world's  sulphur  trade,"  by  Albert  Phenis.**  This  article 
contains  a  brief  history  of  the  Union  Sulphur  Company,  a  brief 
description  of  the  Frasch  process,  and  a  sketch  of  the  commercial 
outlooK  of  the  sulphur  inaustry,  especially  with  reference  to  com- 
petition with  Sicilian  sulphur. 

WYOMING. 

Sulphur  was  mined  in  1907  near  Cody,  Wyo.,  by  the  Big  Horn 
Sulphur  Company.  This  property  was  iole  in  1908,  but  sulphur  was 
produced  in  the  State  near  Thermopolis  by  the  Wyoming  Sulphur 
Company.  In  the  report  on  sulphur  for  1907,  a  brief  account  oi  the 
Cody  deposits  was  given,  and,  for  the  details  connected  with  the 
deposits  and  the  mode  of  obtaining  the  sulphur  from  them,  the  reader 
is  referred  to  the  publications  cited  below.*  In  a  recent  publication 
of  the  Survey-^  the  ThermopoUs  deposits  are  described  by  E.  G.  Wood- 
ruff, from  whose  account  tne  following  description  is  taken: 

Location  and  extent. — ^The  sulphur  deposite  are  located  3}  milee  northwest  of  Ther- 
mopolis, Wyo.,  on  the  gentle  northeast  slope  of  a  small  eroded  anticline  adjacent  to 
the  valley  of  Owl  Creek,  in  sec.  21,  T.  43  N.,  R.  95  W.  A  large  number  of  drill  holes 
put  down  in  this  area  by  the  Wyoming  Sulphur  Company  have  found  the  deposits  of 
sulphur  in  a  zone  about  one-eighth  of  a  mile  in  width  and  one-foiuth  of  a  mile  in  length* 
along  the  ba^e  of  the  anticline.  *  *  *  It  is  believed  that  the  sulphur-beanng  zone 
extends  for  a  considerable  distance  *  *  *  beyond  the  limits  of  tne  proved  ground. 
One  condition  that  is  considered  to  point  to  the  presence  of  sulphur  within  the  area 
outlined  above  is  the  occurrence  of  deposits  of  travertine  upon  oeds  of  altered  lime- 
stone. This  sjisociation  of  travertine  and  limestone  seems  to  be  necessary  to  the 
deposition  of  sulphur.    *    ♦    ♦ 

The  minable  sulphur  deposits  occur  in  the  altered  Embar  limestone  which  lies 
immediately  below  the  travertine  and  through  which  the  sulphur-bearing  waters 
passed  in  their  course  to  the  surface.  The  sulphur  seems  to  be  present  in  very  irre^- 
lar  deposits  or  pockets  about  the  sites  of  extinct  springs,  where  the  sulphur-bearing 
waters  came  into  contact  with  the  limestone.  *  *  *  There  is  no  uniformity  in  the 
shape,  size,  or  arrangement  of  these  ore-bearing  pockets.    *    *    * 

Native  sulphur  in  this  district  occurs  in  two  forms — ^in  small  jrellow  crystals  filline 
veins  or  cavities  in  the  rocks,  and  in  a  massive  form  where  the  onginal  structure  of  the 

a  Mineral  Resources  U.  8.  for  1907,  U.  S.  Geol.  Survey,  pt  2, 1906,  p.  674. 

b  Mln.  World,  December  4, 1907,  pp.  1049  et  seq. 

e  Eng.  and  Mln.  Jour.,  December  14, 1907,  pp.  107  et  seq. 

d  Mfrs.  Rec^  January  2, 1908,  p.  86. 

«  BuU.  U.  B.  Oeol.  Survey  No.  340,  1908,  pp.  451-456.  Mineral  Resources  U.  8.  lor  1907,  U.  B.  GcoL 
Survey,  pt.  2, 1908,  pp.  674-675. 

«^?WcPv.^-  .Cteoi- survey  No.  380, 1909.    See  also  Woodnill,  E.  O.,  Sulphur  deposits  1  Cody,  Wyo.: 
BuIL  U.  S.  Qeol.  Survey  No.  840, 1906. 
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limestone  is  retained,  but  where  the  calcium  carbonate  ia  replaced  by  the  sulphur. 
*  *  *  Laterally  a  deposit  mav  be  rich  at  one  point  and  barren  10  feet  away.  The 
sulphur  ores  thus"  vary  from  a  fow  percentage  associated  with  barren  rock  to  smidl 
masses  of  almost  pure  mineral,  but  as  the  deposits  follow  no  general  laws  all  of  the 
area  where  geologic  conditions  are  fs&vorable  must  be  tested  to  locate  the  sulphur 
beds.    »    *    ♦ 

Mining^  tmeking^  and  marketing. — ^The  Wyoming  Sulphur  Company,  of  Thermopolis, 
Wyo.,  the  only  company  operatiiig  in  the  area  at  the  present  time,  began  develop- 
ment in  the  fall  of  1908.  Mming  is  carried  on  in  open-pit  quarries,  in  which  promisine 
places  are  located,  small  drill  holes  are  put  down  to  prove  the  ground,  the  surface  rocK 
18  removed  from  favorable  sites,  and  tne  rock  and  ore  are  extracted  by  drilling  and 
blasting.  The  rock  \b  then  broken  to  convenient  size  and  sorted  by  hand,  and  ul  ore 
estimated  to  contain  sufficient  sulphur  for  treatment  is  hauled  by  wagon  to  the  reduc- 
tion works,  one-fourth  of  a  mile  distant.  At  the  smelter  the  ore  is  placed  in  bins,  from 
which  it  Ib  discharged  into  small  steel  cars  with  perforated  sides,  each  holding  about 
2  tons.  A  string  of  three  cars  is  then  run- into  a  large  cylindrical  retort,  tne  door 
closed,  and  steam  admitted  at  60  pounds  pressure  for  two  hours.  The  sulphur  is 
melted  and  flows  to  the  bottom  of  the  retorts,  from  which  it  escapes  through  a  trap 
into  bins,  where  it  is  allowed  to  cool.  When  the  sulphur  has  been  melted  the  cars  con- 
taining the  gangue  are  removed  from  the  retort,  other  cars  are  admitted,  and  the  proc- 
ess is  repeated.  This  process  is  not  considered  highly  efficient,  as  only  about  two- 
thirds  of  the  sulphur  wnich  the  rock  contains  is  melted  out;  the  remainder  is  lost  in 
the  refuse.  After  the  sulphur  is  cooled,  it  is  crushed  in  an  8-inch  Blake  crusher  and 
pulverized  to  an  impalpable  powder  in  a  rotary  grinder.  It  is  then  sacked  and  taken 
to  Crosby,  8  miles  aistant,  for  shipment  to  various  points  in  Wyoming  and  adjoining 
States. 

Production, — ^The  plant  now  instaUed  has  a  capacity  of  20  tons  a  day,  but  has  not 
yet  been  operated  to  the  full  capacity.  According  to  a  statement  of  the  superintend- 
ent of  the  company  on  December  15, 1908,  the  plant  had  produced  up  to  the  time  200 
tons  of  sulphur  and  was  then  yielding  10  tons  a  day.  The  demand  for  ground  sulphur 
is  reportea  to  be  fairly  good  at  $35  a  ton  at  destination. 

UTAH. 

The  Utah  sulphur  deposits  are  known  as  the  "Cove  Creek**  beds"  and 
are  located  near  Black  Rock,  Beaver  County.  The  sulphur  is  found 
in  beds  of  soft  rhjolitic  tuff,  which  some  of  the  miners  call  '*  gypsum. " 
The  series  in  which  the  tuffs  are  foimd  are  thought  to  ovenie  Paleo- 
zoic sediments.  The  sulphur  beds  are  located  m  or  near  a  zone  of 
intense  faulting  and  volcanic  activity  which  is  not  yet  ended,  and 
hydrogen  sulphide  (11,8)  is  still  escaping  from  the  line  of  sulphur 
beds. 

The  sulphur  occurs  mainly  as  a  dark-colored  impregnation  or 
cement  in  the  rhyolitic  tuff,  but  it  is  also  found  in  cylindncal  masses 
10  to  15  feet  in  diameter,  having  a  rude  radial  structiure,  and  as  irreg- 
ular veins  of  pure  yellow  sulpnur  often  several  inches  thick.  The 
sulphur  ore  varies  greatly  in  richness,  from  material  containing  only 
a  trace  to  ore  nearly  100  per  cent  pure.  Material  having  as  little  as 
15  per  cent  sulphiur  is  considered  paying  ore. 

The  cost  of  production  is  considerably  more  than  would  be  the  case 
were  operations  conducted  on  a  scale  justifying  the  installation  of 
labor-saving  machinery.  Surface  stripping  oynorses  and  scrapers 
to  a  depth  of  10  feet  is  practiced,  and  tne  ore  is  removed  by  manual 
labor  and  taken  to  the  smelter.  Here  it  is  placed  in  iron  retorts  and 
melted  by  steam  forced  into  it  at  a  pressiure  of  60  pounds  and  at  a 
temperature  of  144°  C.  The  Uquid  sulphur  is  drawn  off  through  the 
bottom  into  iron  receptacles  and  cooled  m  masses  weighing  200  pounds. 
In  this  form  it  is  stored  until  needed,  when  it  is  groimd  and  shipped 
in  sacks. 


a  Lee,  W.  T  ..Cove  Creek  stUphur  beds,  Utah:  Bull.  U.  S.  Geol.  Survey  No.  315, 1007,  pp.  4KM89. 
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IMPORTS  AND  EXPORTS. 

Imports, — For  the  second  time  in  the  history  of  the  importation  of 
sulphur  into  the  United  States,  the  total  value  of  the  imports  in  1908 
was  less  than  $1,000,000.  The  great  decline  in  1908,  as  in  1907,  was 
in  the  quantity  ana  value  of  the  crude  sulphur  received  into  the 
.coimtry  for  consumption,  the  falling  off,  as  compared  with  1906, 
amounting  to  74  j)er  cent,  as  against  about  70  per  cent  in  1907.  The 
total  value  of  the  imports  into  the  country  declined  about  14  per  cent 
as  compared  with  1907  and  about  73  per  cent  as  compared  with  1906. 

In  tne  following  table  the  total  importation  for  consumption  is 
given  for  the  last  nve  years: 

Sulphur  imported  and  entered  for  consumption  in  the  United  States^  1904^1908,  in  long 

tons. 


Year. 

Grade. 

Flowers  of  sul- 
phur. 

Refined. 

All  other.o       i 

Total 
vafaie. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

Quan- 
tity, 

Value. 

1904 

127,996 
82,961 
72,404 
20,399 
19,620 

92,462,360 

1,528,136 

1,282,873 

355,944 

318,577 

1,332 

572 

1,100 

1,458 

793 

139,133 
16,037 
29,565 
41,216 
22,562 

163 
779 
709 
606 
693 

•4,373 
19,960 
17,918 
14,589 
17,227 

41 
27 
28 
60 
30 

S5,403 
3,352 
3,224 
8,426 
4,013 

$2,511,260 

1905 

1,567,485 

1906 

1,333,560 

1907 

420,175 

1908 

362,379 

a  Includes  sulphur  lac  and  other  grades  not  otheriK'ise  provided  for,  but  not  pyrite. 

In  the  following  table  are  given  the  statistics  of  imports  by  coun- 
tries from  which  sulphur  was  exported  into  this  countryand  by  ports 
at  which  it  was  received  for  the  years  1906  to  1908.  The  falling  off 
in  the  importations  from  Italy  in  the  last  two  years  and  the  marked 
diminution  in  the  quantity  of  the  imports  as  a  whole  are  the  most 
noteworthy  features. 

Statement^  by  countries  and  hv  customs  districts^  showing  the  imports  into  the  United 
States  of  crude  sulphur  or  brimstone  each  calendar  year,  1906-1908 j  in  long  tons. 


1900. 


1907. 


Countries  whence  exported  and  customs 
districts  through  which  imported. 


190& 


Quan- 
tity. 


COXWTRY. 


Canada 

United  Kingdom. 

Italy 

Japan 

Other  countries.. 


Total. 


CUSTOMS  DISTRICT. 


Baltimore ,  Md 

Boston  and  Charlestown,  Mass. 

New  Orleans,  La 

New  York,N.  Y 

Philadelphia,  Pa 

Portland,  Me 

San  Francisco,  Cal 

Wfllamette,  Oreg 

All  other 


Total. 


3,881 

47,629 

20,848 

46 


72,404 


7,662 

185 

35,798 

6,892 

7,050 

12,192 

3,530 

205 

72,404 


Value. 


Quan- 
tity. 


176,068 

868,453 

337,323 

1,029 


1,282,873 


150,244 

4,437 

631,959 

86,824 

139,681 

198,010 

67,362 

4,456 

1,282,873 


226 

3,393 

16,699 


20,318 


Vahie. 


14,664 

60,152 

298,361 


357,167 


13 
200 


3»141 


11,224 
3,827 
1,913 

20,318 


328 
4,136 


64,231 


192,906 
70,572 
34,994 

357,167 


Quan- 
tity. 


26 


12,950 

7,055 

87 


20,118 


7, 


10,231 

1,078 

642 

20,118 


Value. 


$485 

13 

i97,an 

119,457 
1,419 


318,577 


18 
ii4l9» 


157,847 
35,081 
10^082 

318,  sn 
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ExporU. — In  1907  the  United  States  exported  35,925  long  tons  of 
sulphur^  valued  at  $734,749;  in  1908  the  exports  were  considerably 
less,  being  27,894  long  tons,  valued  at  $561,534.  Even  with  this 
reduced  exportation  the  quantity  of  sulphur  sent  out  of  the  country 
was  nearly  7,000  tons  in  excess  of  the  total  importation  for  consump- 
tion, which  amoimted  to  only  21,136  tons  of  all  grades.  These  figures 
indicate  that  the  country  is  producing  more  than  enough  sulphur  to 
supply  its  own  needs,  a  lact  which  a  lew  years  ago  would  have  been 
considered  impossible. 

FOREIGN  SULPHUR. 

lialv. — ^The  production  of  sulphur  in  Italy  in  1904  was  519,000  long 
tons;  m  1905  it  was  560,000  tons;  in  1906  it  was  492,000  tons;  aad 
in  1907  it  was  420,000  tons. 

The  exports  of  sulphur  from  Sicily  in  1904  were  476,000  long  tons; 
in  1905  456,000  tons;  in  1906  387,000  tons;  in  1907  334,000  tons; 
and  in  1908  372,000  tons. 

The  stock  of  sulphur  on  hand  in  Sicily  in  1904  was  397,000  long 
tons;  in  1905  it  was  462,000  tons;  in  1906  525,000  tons;  and  in 
1907  576,000  tons. 

PYRITE. 

PRODUCTION  BY  STATES. 

The  production  of  pyrite  in  the  United  States  in  1908  amounted 
to  222,598  long  tons,  valued  at  $857,113.  As  compared  with  the 
production  of  1907,  this  was  a  decrease  in  quantity  but  an  increase  in 
value,  the  average  price  per  ton  for  1908  exceeding  the  1907  price  by 
64  cents.  The  list  of  important  producing  States  remained  as  in  the 
past.  New  Jersey  prodiiced  no  pyrite,  out  a  small  tonnage  was 
reported  from  Wisconsin. 

In  the  following  table  is  given  the  production  of  pyrite  in  the 
United  States  by  States  during  the  last  three  years: 

Production  of  pyrite  in  the  United  States,  1906-1908,  by  Stated,  in  Umg  tons. 


1906. 

1907. 

1908. 

State. 

Qnan- 
Uty. 

Value. 

Aver- 
pnce 
ton. 

Quan- 
tity. 

Value. 

Aver- 
imce 

Quan- 
tity. 

Vahie. 

Avar- 
pnoB 
ton. 

Alabama  and  Georgia 

California 

26,178 

52,926 

2,570 

46,218 

4,732 

128,794 

878,817 

236,867 

7,179 

162,615 

14,439 

431,388 

83.01 
4.48 
2.78 

3.52 
8.05 
3.35 

28,281 
51,950 
04,929 

30,671 

6,816 

124,740 

885,307 

174,549 

14,713 

126,991 

20,803 

372,586 

83.02 
3.36 
2.98 

4.14 
3.05 
2.99 

23,916 
30,545 
a4,906 

ft  40, 362 

6,531 

116,340 

160,635 

131,744 

14,157 

186,126 

19,929 

436,522 

82.01 
4.81 

3.80 

Massachusetts  and  New 
York 

4.61 

Ohio 

8.06 

VlrgiTil*, 

8.74 

Total 

261,422 

931,305 

3.56 

247,387 

794,949 

3.21 

222,506 

857,113 

8.86 

a  Includes  the  production  of  Illinois. 


ft  Includes  the  production  of  Wisconsin. 
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OCCURRENCE  BY  STATES.a 

Alabama. — ^The  production  of  pyrite  in  Alabama  in  1908  was  con- 
siderably less  than  in  1 907 .  The  output  was  reported  bv  the  Alabama 
Sulphur  Ore  and  Copper  Company  and  the  Planters  Chemical  Com- 
pany. The  Southern  Sulphur  Ore  Company,  which  reported  a  con- 
siderable share  of  the  State's  production  in  1907,  was  idle  in  1908, 
iand  reported  no  production.  The  returns  from  the  State  do  not  in- 
clude a  small  tonnage  of  pyrite  mined,  but  not  sold.  The  commercial 
mines  of  Alabama  are  confined  to  Clay  County,  and  a  branch  of  the 
Louisville  and  Nashville  Railroad  affords  transportation  facilities 
from  Stockdale.  Some  of  the  pyrite  contains  copper,  which  appears 
to  increase  with  depth  and  whicn,  of  course,  adds  to  the  value  of  the 
ore. 

California, — ^There  was  a  considerable  decrease  in  the  output  of 
pyrite  in  1908  as  compared  with  1907  in  California.  A  considerable 
portion  of  the  pyrite  is  manufactured  directly  into  sulphuric  acid. 

Georgia. — ^There  was  a  decided  increase  in  the  production  of  pyrite 
in  1908  in  Georgia.  This  increase  amounted  to  approximately  24 
per  cent  as  compared  with  the  production  of  1907.  Georgia  pyrite 
IS  mined  at  Acworth,  Cobb  County,  and  at  Villa  Rica,  about  30  miles 
west  of  Atlanta. 

Indiana  and  Illinois. — ^There  was  a  decrease  in  the  production  of 
pyrite  in  Illinois  in  1908.  The  fact  that  the  fibres  of  both  Indiana 
and  Illinois  remain  about  as  they  were  in  1907  is  due  to  the  increase 
in  the  production  of  the  first-named  State.  The  pyrite  of  these  two 
States  IS  obtained  as  a  by-product  in  the  mining  of  coal. 

Massachusetts.^ — The  onlj  pyrite-producing  mme  in  Massachusetts 
is  known  as  the  Davis  mme,  located  in  the  northwestern  part  of 
Franklin  County,  in  the  Berkshire  Hills.  The  small  mining  village 
which  surrounds  the  mine  is  known  as  Davis,  and  is  located  m  Rowe 
Township.  The  nearest  railroad  point  is  Charlemont,  on  the  Boston 
and  Maine  Railroad,  about  5  miles  away. 

During  the  twenty-seven  years  in  which  the  mine  has  been  in 
operation  the  entire  product  has  been  hauled  down  a  rough  mountain 
road  to  storage  sheds  at  Charlemont,  from  which  point  the  ore  is 
shipped  as  the  market  requires.  Heavy  wagons  are  used  in  the  sum- 
mer, and  sleds  during  the  winter.  There  is  a  fall  of  about  600  feet 
from  the  mines  to  the  railroad,  so  that  very  heavy  loads  may  be  taken 
down.    All  the  mine  supplies  must  be  hauled  uphill  to  the  mine. 

The  deposit  of  iron  pyrites  lies  in  crystalline  schists  which  strike 
to  the  northeast  and  dip  at  very  high  angles.  The  deposits  have  been 
opened  up  along  the  strike  for  about  900  feet  and  down  the  dip  to 
about  1,400  feet.  The  ore  body  presents  many  of  the  characteristics 
of  a  true  fissure  vein,  thickening  and  thinning  as  it  is  worked  along  the 
strike.  The  ore  body  contains  horses  of  country  rock.  The  crystals 
of  pvrite  are  large  and  well  formed,  and  the  walls  are  slickensided 
in  places.  Owing  in  all  probability  to  the  location  of  the  deposits 
and  to  recent  glaciation,  there  is  only  a  foot  or  two  of  gossan,  which 
forms  the  capping  of  most  pyrites  deposits.  This  condition  is  in 
decided  contrast  to  the  deposits  in  Virginia,  where  the  gossan  is 
often  50  feet  thick  and  is  mmed  for  iron. 

a  The  cooperation  of  the  State  geologists  of  Alabama,  Georgia,  lUinois.  New  York,  and  Virginia  In  the  col- 
lection of  pyrite  statistics  in  their  respective  States  is  hereby  acknowledged. 

b  Compiled  in  part  from  the  report  of  J.  J.  RuUedge:  Eng.  and  Min.  Jour.,  voL  82, 19Q6,  No.  15,  pp.  074-6^; 
No.  16,  pp.  724-727;  No.  17,  pp.  772-774.  "^  •  »•'*-  - 
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The  ore  is  hard  and  yields  about  70  per  cent  of  broken  material. 
It  has  a  brassy  appearance  and  is  not  at  all  gray  in  color  as  is  often 
the  case  with  pyrite.  The  individual  crystSs  of  iron  pyrites  have 
been  measured  and  are  often  one-eightn  of  an  inch  m  diameter. 
They  are  firmly  bound  together  so  that  there  is  only  a  small  per- 
centage of  fines  made  in  mining  the  ore.  Five  feet  in  thickness 
has  been  found  to  be  the  economic  limit  for  the  working  of  the  ore. 
When  the  ore  thins  below  this  extent,  the  level  is  usuaUy  abandoned. 

Chalcopyrite  is  foimd  at  the  Davis  mine,  as  are  also  garnets,  indica- 
tive of  metamorphic  action.  The  chalcopyrite  occurs  in  two  ways — 
as  masses  in  the  pyrite  and  in  veins.  These  veins  usually  carry 
quartz  when  they  occur  in  the  foot  wall.  When  they  occur  on  the 
hanging  wall,  they  are  generally  free  from  clear  glassy  quartz  and, 
together  with  the  associated  wall  rock,  are  much  contorted.  Occa- 
sionallv  large  Quantities  of  the  chalcopyrite  have  been  found,  and 
it  has  been  predicted  that  with  increased  depth  the  ore  might  change 
to  chalcopyrite.  No  attempt  has  been  made  to  precipitate  copper 
from  the  mine  water  as  it  does  not  seem  to  carry  an  appreciaole 
amoimt  of  this  metal. 

An  analysis  of  the  concentrated  pyrite  shows  about  47  per  cent  of 
sulphur.  A  complete  analysis  gives  47  per  cent  sulphur,  44  per  cent 
iron,  3  per  cent  silica,  1.5  per  cent  copper,  and  a  trace  of  zinc.  The 
ore  is  free  from  arsenic,  wnich  makes  it  particularly  adapted  to  the 
manufacture  of  pure  sulphuric  acid.  The  acid  made  from  the  Davis 
ore  can  be  used  ror  all  purposes  for  which  that  made  from  brimstone 
is  used. 

Just  opposite  Charlemont  station  the  superintendent  of  the  Davis 
mine,  R.  H.  Craig,  is  at  present  prospecting  for  pyrite.  A  vein  of 
the  mineral  has  l^en  discovered  and  a  shaft  135  leet  deep  has  been 
sunk.  The  geologic  conditions  are  similar  to  those  described  at 
the  Davis  mine,  but  the  vein  of  pyrite  opened  thus  far  has  not  proved 
to  be  so  thick. 

New  York,°' — The  production  of  pyrite  in  New  York  in  1908  came 
from  St.  Lawrence  County,  where  mining  has  been  carried  on  inter- 
mittently for  several  years.  The  pyrite  is  associated  with  crystalline 
limestones  and  schists,  and  occurs  in  bedded  veins,  impregnated 
zones,  and  fahlbands,  which  in  places  widen  into  lenses  or  chutes 
similar  to  those  encountered  in  the  magnetite  deposits  of  the  Adiron- 
dack region,  New  York.  The  pyrite  is  associated  with  a  quartz  and 
feldspar  gangue.  The  zones  strike  northeast  and  are  conformable 
to  the  wall  rock.  The  more  important  zones  are  found  in  a  Une 
extending  from  Gouverneur,  N.  Y.,  where  the  American  Pyrites 
Company  operated  during  1907,  northeast  to  the  High  Falls  mine 
in  the  town  of  Canton,  ryrrhotite  occurs  in  considerable  quantity 
at  the  High  Falls  mine. 

The  companies  mining  pyrite  are  the  St.  Lawrence  Pyrite  Company 
and  the  Ohver  Iron  Mimng  Company.  The  property  of  the  first  com- 
pany mentioned  is  located  1  mile  north  of  Hermon  and  includes  the  old 
Stella  mine,  the  first  opened  in  the  district,  but  not  worked  at  present. 
The  ore  is  obtained  from  two  new  shafts  near  and  southeast  of  the 
Stella  mine.  The  output  is  concentrated  to  a  product  containing 
about  50  per  cent  sulphur.     This  concentration  is  effected  by  Han- 

«  Compiled  in  part  bom  the  report  of  D.  H.  Newland,  Mineral  Industry,  voL  16, 1008,  p.  841. 
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cock  jigs  with  retreatment  of  the  tailings  after  crushing  on  Harz  jigs. 
The  slimes  are  passed  over  Overstrom  tables. 

During  1907  the  Oliver  Iron  Mining  Company  acquired  an  option 
on  the  High  Falls  mine  from  the  National  Pyrites  Company,  and  the 
property  has  been  thoroughly  prospected  with  the  diamond  drill. 

Tfiie  American  Pyrites  Company  has  suspended  operations  at  the 
Cole  mine  near  Gouvemeur,  and  no  production  was  reported  from  this 
company  in  1908.  The  difficulty  is  said  to  be  due  to  the  heavy 
royalties  demanded  by  the  owners  of  the  property.  The  ore  of  this 
mine  is  above  the  average,  and  part  of  the  output  is  suitable  for  ship- 
ment in  the  crude  state. 

An  account  of  the  mining  and  milling  practice  connected  with  the 
pyrite  industry  in  New  York  was  published  a  few  years  ago  by  R.  D. 
Brinsmade.  * 

Ohio, — The  output  of  pyrite  in  Ohio  in  1908  was  but  slightly  less 
than  in  1907.  The  mineral  is  obtained  in  small  quantities  by  the 
various  coal  operators  in  the  preparation  of  soft  coal  for  market. 

Virainia, — The  production  or  pyrite  from  Virginia  in  1908  was 
slightly  less  than  in  1907.  The  value  of  the  product  reported,  how- 
ever, increased  materially.  The  output  of  the  State  comes  from 
Prince  WilKam,  Louisa,  and  Pulaski  coimties.  In  Prince  William 
Coimty  the  Cabin  Branch  Mining  Company  has  been  active,  and  in 
Louisa  County  only  two  companies — the  Arminius  Chemical  Com- 
pany and  the  Sulphur  Mining  and  Railroad  Company — ^have  engaged 
m  operations  on  a  lar^e  scale.  The  Pulaski  Mining  Company  nas 
been  active  in  Pulaski  County.  A  recent  report*  states  tnat  a 
deposit  of  pyrite  has  been  found  near  Holladay,  Spottsylvania 
County.  The  outlook  is  regarded  as  favorable  as  to  both  quantity 
and  quality  of  ore.  There  is  a  vein  on  the  property  which  has  been 
traced  a  long  distance.  The  developments  contemplated  include  the 
building  of  a  branch  railroad.  No  ore  has  yet  been  shipped  from  this 
locaUty. 

The  worked  deposits  of  pyrite  in  eastern  Virginia  are  in  Louisa  and 
Prince  William  counties.  They  occur  as  lenses  or  in  immense  len- 
ticular masses  conforming  to  the  foliation  of  the  inclosing  rocks, 
which  are  for  the  most  part  crystalline  schists  of  various  types.  In 
the  Prince  William  County  area  a  wide  belt  of  true  slates  Ues  a  short 
distance  to  the  east  of  the  ore-bearing  schist  series.  At  the  Cabin 
Branch  mine  in-  Prince  WilUam  County  the  schists,  according  to 
Watson,*'  dip  to  the  northwest  at  angles  ranging  from  26®  to  64**. 
The  rocks  here  are  highly  jointed,  and  in  the  Cabin  Branch  mine 
cross  faulting  is  observed.  The  general  strike  of  the  schist  belt  and 
of  the  contained  lenses  of  pyrite  in  Louisa  County  does  not  vary 
much  from  N.  20°  E.,  and  the  dips  are  approximately  60**  to  the 
southeast. 

The  pyrite  consists  of  massive  and  granular  ore,  varying  in  texture 
from  mie  to  moderately  coarse  grained.  Some  of  it  is  hard  and 
nonfriablcj  but  much  of  it  is  quite  friable.  It  is  usually  associated 
with  varying  quantities  of  quartz  and  calcite.  It  occurs  as  lenses, 
as  stated  above,  which  vary  greatly  in  size.  In  Louisa  County  a  lens 
700  feet  long  is  known;  in  thickness  the  lenses  run  as  high  as  60  to  80 

a  Eng.  and  Mln.  Jour.,  October  28. 1905;  Mln.  Industry, ToL  14, 1905, pp.  52S^S27. 
b  Paint,  Oil,  and  Drue  Reporter.  Septembers,  1006. 
e  Mineral  Resources,  Virginia,  1907,  p.  193. 
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feet;  and;  according  to  Watson,''  the  ore-bearing  zone  is  said  to  be 
from  800  to  1,000  feet  wide.  At  the  Cabin  Branch  mine  in  Prince 
William  Coimty  the  lenses  are  much  thinner,  not  more  than  10  feet, 
but  one  lens  is  approximately  1,000  feet  lon^. 

The  Louisa  County  ore  runs  from  approximately  40  to  more  than 
50  per  cent  sulphur.  The  former  figure  represents  the  sulphur  con- 
tained in  a  sample  of  unwashed  ore,  which  after  washing  ran  46.5 
per  cent.  The  ore  contains  some  copper,  and  at  the  property  of  the 
Sulphur  Mining  and  Railroad  Company  this  metal  is  partly  recovered 
by  allowing  the  mine  waters  to  run  through  tanks  nlled  with  scrap 
iron.  The  iron  is  gradually  replaced  by  copper  and  a  new  supply  of 
scrap  is  added  from  time  to  time,  as  may  be  necessary.  Every  year 
the  tanks  are  cleaned  out  for  their  copper  content.  Gold  and  silver 
are  associated  with  the  ore  in  small  quantities,  as  also  are  arsenic,  lead, 
and  zinc. 

The  mineral  associations  at  the  Cabin  Branch  mine  in  Prince 
William  County  are  similar  to  those  in  Louisa  County.  They  con- 
sist of  chalcopyrite,  pyrrhotite,  some  galenite  and  sphalerite,  and  a 
trace  of  gold. 

The  methods  of  mining  pyrite  at  the  different  mines  differ  only  in 
minor  details.  The  general  practice  is  to  sink  shafts  in  the  direction 
of  the  dip  and  to  run  levels  from  both  sides  of  the  shaft  in  the  direc- 
tion of  tne  strike  at  convenient  intervals  from  each  other.  In  the 
Louisa  County  mine  these  levels  are  connected  by  raises  and  the  ore 
is  broken  down  by  overhand  stoping.  The  walls  are  strong  and 
little  timbering  is  necessary,  except  in  the  main  shaft.  Owing  to 
different  conditions  encountered  at  the  Cabin  Branch  mine,  the 
methods  employed  are  slightly  different.  The  ore  is  raised  by 
inclined  cables  and  cars. 

The  ore  is  marketed  in  three  sizes — lump,  spall,  and  fine.  The 
lump  ore  is  broken  in  the  mine  and  is  freed  from  all  slate  and  lean 
material.  Spall  ore  is  clean  lump  which  will  pass  a  2i-inch  ring; 
it  is  freed  from  finer  material  by  screening.  Fine  ore  is  sized  to  pass 
a  }-inch  screen,  and  is  either  washed  or  jigged  to  bring  it  up  to  grade. 
The  details  of  the  milling  of  pyrite  ore  were  referred  to  in  the  report 
for  1907.     They  have  been  described  by  Painter.* 

The  following  table  shows  the  development  of  the  pyrite  industry 
in  the  United  States  since  1882: 


Production  of  pyrite  in  the  United  States,  1882-1908. 


1882.. long  tons. 

1883 do... 

1884 do... 

1885 do... 


1886... 
1887... 
1888... 
1889... 
1890. . . 
1891... 
1892... 
1893... 
1894... 
1895... 


do., 
do., 
do., 
do., 
do.- 
,do.. 
do., 
do., 
do., 
do.- 


12,000 

25,000 

35,000 

49,000 

55,000 

52,000 

54,331 

93,  705 

99,854 

106,536 

109, 788 

75,  777 

105,940 

99,549 


$72,000 
137,500 
175,000 
220,500 
220,000 
210,000 
167, 658 
202, 119 
273,  745 
338, 880 
305,191 
256, 552 
363, 134 
322, 845 


1896.. long  tons. 

1897 do... 

1898 do... 


1899. 
1900. 
1901. 
1902. 
1903. 
1904. 
1905. 
1906. 
1907. 
1908. 


do., 
do., 
do., 
do., 
.do., 
do., 
do., 
do., 
do., 
do.. 


115, 483 

143, 201 

193, 364 

174, 734 

204,  615 

c  241,  691 

c  207, 874 

c 233, 127 

207, 081 

253,000 

261, 422 

247, 387 

222, 598 


$320,163 
391, 541 
593, 801 
543, 249 
749, 991 

1, 257, 879 
947, 089 

1, 109, 818 
814,808 
938, 492 
931, 305 
794, 949 
857, 113 


aMineial  Resources,  Virginia,  1907,  p.  202. 

*  Mineral  Industry,  vol.  14, 1905,  pp.  525-527;  £ng.  and  Mln.  Jour.,  July,  1905. 

clndudeB  production  ol  natural  Biuphur. 
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IMPORTS. 


The  importation  of  pyrite  still  greatly  exceeds  the  domestic  supply, 
and  the  value  of  the  imported  material  is  more  than  three  times  that 
of  the  domestic  production.  Foreign  pyrite  comes  chiefly  from  Spain, 
Portugal,  Canada,  and  Newfoundland. 

ImporU  of  pyrite  containing  not  more  than  S.5  per  cent  of  copper,  1904^1908. 


1904 long  tons. .  422, 720  |1, 533, 997 

1905 do....  511,946    1,774,379 

1906 do....  598,078    2,148,558 


1907 long  tons..  627, 985  $2, 581, 787 

1908 do....  668,117    2,624,339 


WORLD'S  PRODUCTION  OF  PYRITE. 

In  the  following  table  is  given  the  world's  {>roduction  of  pyrite, 
together  with  the  quantity  of  pure  sulphur  which  it  is  supposed  to 
replace  in  the  market.  The  latter  figure  is  calculated  on  the  assump- 
tion that  the  pyrite  averages  45  per  cent  sulphur. 

World* 8  production  of  iron  pyrite  and  quantity  of  sulphur  displaced^  190S-1907,  in  Umg 

tons. 


Country. 


Spain 

France  ^ 

Portugal 

United  States 

Germany 

Norway 

Hungary 

Italy 

Canada 

Newfoundland 

Russia. 

United  Kinedom 

Bosnia  and  Uerxegovina 

Belgium 

Sweden 

Total 

Sulphur  displaced  c 


1903. 

1904. 

1906. 

1906. 

153,643 

160,292 

176,258 

186.262 

0  324,212 

267,268 

262,907 

261,084 

370,263 

377,640 

346,928 

345,222 

233.137 

207,061 

253,000 

281,422 

168,307 

172,080 

182.448 

193,800 

127,887 

131,499 

150.461 

194.770 

95,660 

96,618 

106.166 

110,840 

99,867 

110,240 

115,814 

120,437 

33.039 

29,499 

29,236 

36.366 

42,000 

60,200 

50,720 

28,132 

22,420 

(*) 

(^) 

30,019 

9,639 

10,287 

12,186 

11,140 

6,484 

10,256 

18,746 

13,262 

709 

1,058 

961 

894 

7,670 

15,705 

20,485 

21,483 

l,694,n7 

1,693,492 

1,742,686 

1,814.210 

762,623 

762,071 

784,2011 

816,395 

a  Includes  Algeria. 

f>  Statistics  not  available. 

c  Based  on  estimated  45  per  cent  of  sulphur  content. 


1907. 


186.023 
278,543 
136,016 
247.387 
198.913 
261. 1S5 
100. 6K2 
12&,000 
41.288 
22.310 

10,137 

7.960 

26,6SS 


CONSUMPTION  OP   SUIiPHUR  IN  THE  UNITED   STATES. 

The  consumption  of  sulphur  in  the  United  States  is  taken  as  the 
sum  of  the  domestic  production  and  of  the  quantity  imported  together 
with  the  sulphur  content  of  the  domestic  and  imported  pyrite.  Tlie 
figures  for  the  sulphur  consumed  in  the  United  States  durmg  the  last 
three  years  are  as  follows: 

Consumption  of  sulphur  in  the  United  States,  1906-1908,  in  long  tons. 


Source. 


1006. 


Domestic  sulphur  and  sulphur  content  of  pyrite i    411,793 

Imported  sulphur I     74, 441 

Sulphur  content  of  Imported  p3rrite  a 260, 135 

Total  domestic  consumption i    755, 360 

a  Based  on  average  sulphur  content  of  45  per  cent. 


1906. 


409.03 
21,13* 
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BARYTES  AND  STRONTIUM. 


By  Ernest  F.  Bubohard. 


BARYTES.a 

PRODUCTION. 


In  1908  the  quantity  of  crude  barytes  reported  as  mined  in  the 
United  States  was  38,527  short  tons,  valued  at  $120,442.  This  value 
is  intended  to  represent  that  of  the  crude  barytes  at  the  mines,  hand 
cobbed,  sorted,  and  ready  for  shipment  to  tne  mills.  In  reality  it 
probably  represents,  especially  for  Kentucky,  the  value  of  some  of 
the  material  at  railroad  shipping  points  and  includes  the  cost  of  haul- 
age by  wagon. 

The  production  for  1908  showed  a  decrease  in  quantity  of  -11,094 
short  tons  and  in  value  of  $171,333  from  that  of  1907,  and  amounted 
in  fact  to  only  about  43  per  cent  of  the  output  of  1907.  This  great 
decrease  was  not  surprising,  since  a  curtailment  of  production  in  1908 
had  been  foreseen  by  many  persons  interested  in  the  barytes  industry. 
The  year  1907  proved  to  be  a  record  year  in  the  barytes  business,  the 
production  surpassing  that  of  1906  by  more  than  78  per  cent,  and 
resulting  in  a  large  overproduction.  After  the  panic  in  the  latter 
part  of  1907  the  trade  m  barytes  products  came  practically  to  a 
standstill,  and  mills  that  operated  at  all  during  1908  had  nearly  suf- 
ficient material  on  hand  to  last  throughout  that  year;  consequently 
the  production  of  the  mines  was  greatfy  curtailed. 

The  average  price  of  crude  barytes  per  short  ton  ($3.13)  in  1908 
was  only  13  cents  less  than  in  1907,  and  it  was  higher  than  in  any 
year  except  1907.  Prices  per  short  ton  quoted  by  dealers  toward  the 
close  of  1908  were  as  follows:  **American  groimd,'*  $14  to  $17.50,  and 
* 'floated,"  $18  to  $21;  in  May,  1909,  these  prices  were,  respectively, 
$12  to  $17,  and  $17  to  $20. 

The  total  quantity  of  barytes  reported  as  refined  by  mills  in  Ken- 
tucky, Missouri,  North  Carolina,  Tennessee,  and  Virginia  was  28,415 
short  tons,  valued  at  $318,096,  an  average  price  per  ton  at  the  mills 
of  $11.19,  a  decrease  of  23.3  per  cent,  as  compared  with  $14.59  per 
ton  in  1907. 

At  the  close  of  1908  there  were  16.471  short  tons  of  crude  barytes 
unsold,  according  to  reports  from  all  the  producing  districts.  Most 
of  this  stock  was  produced  in  1907. 

«  DiscussloDS  of  the  character,  occurrence,  and  production  of  barytes  in  the  United  States  and  Oanada 
will  be  found  in  the  volumes  Mineral  Resources  of  the  United  States  for  1906  and  1907. 
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Production  of  crude  barytea  in  the  United  Stateey  1906-1908 ,  by  States,  in  short  tons. 


1906. 

1907. 

1908. 

State. 

Quantity. 

Value. 

Aveiv 

age 

price 

Quantity. 

Value. 

Aver- 
pnne 
ton. 

Quantity. 

Vahw. 

Aver- 

INioe 

too. 

Kentucky 

Missouri 

North  Carolina. . 

Tennessee 

Virginia 

^,869 

(») 
5,247 
11,775 
b4,340 

893,479 

8,782 
45,336 
12,770 

"i3."24* 

'  'i.'67* 
3.85 
2.94 

(«) 
44,039 

5,785 
20,861 

9,254 
b9,682 

(•) 
8162,459 
18,855 
37,138 
82,833 
40,492 

**$3.*69* 
3.26 
1.78 
3.55 
4.18 

5,233 
16,319 

(«) 
8,618 

(«) 
6  8,357 

821,504 
56,768 

12,313 

(•) 
29,857 

84.11 
3.48 

Other  States 

3.51 

50,231 

160,367 

3.19 

89,621 

291,777 

3.26 

38,527 

120,442 

3.U 

a  Included  in  other  States. 

b  Includes.  1906,  Alabama,  Kentucky,  and  North  Carolina;  1907,  Georgia  and  Kentucky;  UOB, 
North  Carolina,  and  Virginia. 

Production  of  crude  haryles,  1889-1908, 


Short  tons. 

1882 22, 400 

1883 30, 240 

1884 28, 000 

1885 16, 800 

1886 11, 200 

1887 16, 800 

1888 22,400 

1889 21, 460 

1890 21, 911 

1891 31,069 

1892 32, 108 

1893 28,970 

1894 23, 335 

1895 21,529 


Short  tons. 

1896 17, 068 

1897 26. 042 

1898 31, 306 

1899 41, 894 

1900 67, 680 

1901 49,070 

1902 61, 668 

1903 50, 397 

1904 65, 727 

1905 4S,  235 

1906 50. 231 

1907 89,621 

1908 38 ,  527 


TRADE  CONDITIONS  BY  STATES. 

Reports  from  practically  all  the  districts  producing  barytes  in  the 
various  States  snowed  a.  decidedly  discouraging  condition  in  1908, 
especially  as  to  mining.  At  the  close  of  1907  barytes  mills  were 
fairiy  well  supplied  with  crude  material,  so  that  some  of  them  were 
able  to  run  throughout  1908  without  making  any  purchases;  conse- 
quently there  was  little  demand,  and  as  a  rule  prices  were  so  low  that 
few  mmes  were  able  to  operate  at  all. 

Georgia. — The  deposits  near  Cartersville,  Bartow  Coimty,  Ga., 
were  worked  to  a  limited  extent  in  the  year  1908,  but  the  output  was 
less  than  in  1907. 

Kentucky, °^ — **In  1908  the  barytes  industry  was  confined  to  the 
central  Kentucky  district  and  work  was  done  in  thirteen  counties: 
Anderson,Bourbon,  BoyIe,Clark,  Fayette,  Franklin,  Garrard,  Harrison, 
Jessamine,  Lincoln,  Owen ,  Scott,  and  Woodford .  Good  deposits  occur 
also  in  Henry,  Mercer,  and  Russell,  especially  in  the  first  two.  Boyle, 
Fayette,  and  Garrard  were  the  latest  producers  of  barjrtes  in  the  order 
named.    Deposits  in  Caldwell,  Crittenden,  and  Livingston  counties 


a  Extract  tswn.  adyaooe  sheets  of  report  of  J.  C.  Norwood,  Inspector  of  mines  and  stata 
Kentucky. 
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of  western  Kentucky  were  not  worked  in  1908,  although  efforts  are 
being  made  to  open  them  and  to  erect  a  grinding  mill  at  Mexico. 

*' There  were  11,051  tons  of  barytes  mined  in  Kentucky  in  1908; 
5,233  tons  of  crude  barytes,  valued  at  $21,504,  and  3,300  tons  of 
ground,  valued  at  $39,600,  were  shipped.  At  the  close  of  1908, 
5,904  tons  of  barytes  were  reported  in  stock.  The  average  value  or 
crude  barytes  per  ton  was  $4.11  and  of  groimd  $12.  That  progress 
was  made  in  the  barytes  industry  in  Kentucky  in  1908  is  indicated  by 
a  tonnage  mined,  marketed,  and  in  stock  in  excess  of  that  for  1907. 
The  average  prices  received  for  crude  and  ground  barytes  were  imder 
those  for  1907,  and  the  indications  are  tl^at  the  prices  in  1909  will  be 
still  less."  ^ 

Missouri. — ^Missouri,  as  usual,  took  the  lead  in  production  of 
barytes  in  1908,  although  the  production  was  only  about  37  per  cent 
of  that  in  1907.  The  demand  for  manufactm^d  barytes  in  tne  paint 
and  chemical  industries  was  comparatively  small,  and  mills  which 
had  accumulated  large  stocks  of  raw  material  at  the  close  of  1907  had 
to  purchase  little  additional  material  during  1908,  and  what  was 
purchased  was  bought  at  prices  that  were  not  at  all  attractive  to 
miners.  In  some  localities  the  shallow  barytes  seems  to  be  nearly  all 
mined  out.  The  increased  cost  of  going  deeper  was  not  justified  by 
the  fow  prices  that  prevailed  durmg  tne  year,  and  this  condition 
caused  idleness  among  many  heretofore  steadily  producing  tracts  of 
land.  It  is  reported  that  as  a  consequence  many  miners  suffered 
from  want. 

New  York. — New  York  refines  but  does  not  produce  crude  barytes. 
One  noteworthy  addition  to  the  list  of  barvtes  manufacturers  is  a  mill 
recently  built  by  the  Barium  Production  Company,  of  New  York  City, 
which  treats  barytes  mined  near  Strathlohm,  Nova  Scotia. 

North  Carolina. — Extreme  dullness  characterized  the  barytes  in- 
dustry in  North  Carolina.  No  new  mines  were  opened,  and  one  im- 
portant firm  is  reported  to  have  retired  from  the  ousiness. 

Tennessee. — Tennessee  ranked  second  in  the  production  of  barytes 
in  1908,  having  an  output  of  8,618  short  tons.  The  average  price  was 
$1.43  per  ton,  the  lowest  reported  by  the  various  producing  States. 
It  may  be  accounted  for  in  part  by  tne  character  or  mining,  which  is 
largely  of  the  open-cut  type,  and  it  is  imderstood  that  the  values  as 
reported  to  the  feurvey  represent  strictly  the  value  at  the  mines,  before 
hauling  to  railroad  or  mill.  Business  was  in  general  didl,  although 
the  depression  was  not  felt  by  all  the  firms  operating  in  the  State. 

Virginia. — ^The  production  of  barytes  in  Virginia  was  only  about 
one-third  of  that  for  1907.  One  firm  formerly  operating  in  this  State 
and  in  North  Carolina  is  reported  to  have  retired  from  the  business, 
several  were  reported  as  idle,  while  certain  of  those  that  operated 
reported  a  decided  falling  off  in  business. 
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The  imports  of  barytes  for  consumption  during  the  last  five  years 
and  the  imports  of  l)ariiim  compounds  during  the  last  three  years 
have  been  as  follows: 

Barytes  imported  and  entered  for  consumption  in  the  United  S totes ,  1904^1908,  in  skart 

tons. 


Year. 


1004 
1905 
1906 
1907 
1906 


Manufactured. 


Quantity. 


6,630 
4,808 
4,807 
11,207 
3,401 


Value. 


948,658 
89,803 
87,296 
96,542 
29,168 


Unmanu&ctured. 


Quantity. 


7,492 
14,256 

9,190 
20,544 
13,661 


Valne. 


S27,a63 
63.450 
27,fiM 
76,883 
68,822 


Value  of  the  imports  of  barium  compounds^  1906-1908. 


Barium  compound. 

Witherlte.  barium  carbonate 

Barium  binoxide 

Barium  chloride 

Blanc  fixe,  or  artificial  barium  sulphate 


1906w 


955,405 

162,403 

65,242 

61,961 


335,011 


1907. 


924,652 

167,519 

79,333 

85.713 


357,117 


190& 


$22,159 

181,583 

42,291 

73,  m 


319,114 


PRODUCTION  OF  BARYTES  IN  CANADA. 

According  to  the  preliminary  report  on  the  mineral  production  of 
Canada  in  1908,  there  were  produced  in  that  jear  4,091  short  tons 
of  barytes.  valued  at  $18,265.  This  is  a  large  mcrease  from  the  pro- 
duction or  1907,  which  was  reported  as  2,016  short  tons,  valuea  at 
$4,500. 
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STRONTIUM. 

No  strontium  ore  is  reported  to  have  been  produced  in  the  United 
States  in  1908.  The  only  importation  of  strontium  salts  reported  by 
the  Bureau  of  Statistics  m  1908  was  strontium  monoxide  or  strontia, 
valued  at  Sll. 

13250— M  B 1908,  PT  2 43 


MINERAL  PAINTS. 


By  Ernest  F.  Burchabd. 


INTRODUCTION. 

GROUPS  OF  MINERAL  PAINTS. 


The  mineral  paints  considered  in  this  chapter  are  arranged  in  three 
groups:  (1)  Natural  mineral  products  whicn  after  mechanical  treat- 
ment, such  as  cleaning  and  grinding,  are  either  used  directly  as 
pigments  or  are  first  roasted  to  give  certain  desired  colors:  (2)  chem- 
ical products  made  directly  from  ores  of  valuable  metals;  and  (3) 
chemical  products  that  pass  through  several  metallurgical  and  chem- 
ical processes  in  their  preparation  from  the  original  ores. 
^  Group  1  comprises  ocher,  umber,  sienna,  hematite,  siderite,  and 
limonite  (metallic  paints  and  mortar  colors),  ground  slate  and  shale. 
Many  other  minerals  or  mineral  products  are  used  in  the  paint  trade, 
such  as  asbestos  and  its  derivatives,  asphalt,  barytes,  clay,  graphite, 
^j^sum,  magnesite,  pyrite,  shells,  silica,  talc,  and  whitmyg  (ground 
cnalk),  but  they  are  not  considered  here,  since  most  of  them  are 
reported  elsewhere  in  this  volume. 

^  Group  2  comprises  zinc  oxide,  leaded  zinc  oxide,  zinc-lead,  sub- 
limed white  leaa,  and  sublimed  blue  lead. 

Group  3  comprises  the  chemical  products  basic  carbonate  white 
lead,  litnai^e,  red  lead,  orange  mineral,  lithopone,  and  Venetian  red. 
Collection  of  the  statistics  or  production  of  the  pigments  and  colors 
made  by  treating  a  mineral  base  with  organic  dyes  does  not  come 
within  tne  scope  of  this  work.  The  quantity  and  value  of  the  original 
minerals  entering  into  their  composition  mis,  in  most  cases,  Deen 
included  elsewhere,  so  that  the  publication  of  the  statistics  of  the 
manufactured  products,  includin^g  the  value  of  the  organic  colors, 
would  not  only  result  in  duplication  of  original  (quantities  but  woula 
give  greater  than  proportionate  values  to  the  mmerals  concerned. 

This  grouping  has  reference  particularly  to  the  origin  of  the  mate- 
rials, and  it  is  not  intended  to  be  a  commercial  classification.  The 
total  value  of  the  lead  and  zinc-white  pigments  is  enormously  greater 
than  that  for  the  natural  pigments.  Lead  and  zinc-white  pigments 
form  the  bases  for  the  greater  part  of  all  the  paint  manufactured  at 
present,  and  on  account  of  this  fact  the  following  commercial  classifi- 
cation has  been  proposed  hj  R.  S.  Perry,  formerly  director  of  the 
scientific  section  of  the  Paint  Manufacturers'  Association  of  the 
United  States,  for  use  in  publications  of  that  association,  and  is  pub- 
lished herewith  at  Mr.  Perry's  request: 
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IMPORTS. 


The  imports  of  ocher,  umber,  and  sienna  for  the  last  five  years  are 
shown  in  the  following  tables: 

Imports  o/ocheTt  1904^1908 1  in  pounds. 


Year. 


1904. 
1905. 
1906. 
1907. 
1908. 


Crude. 


Quantity. 


127,117 
584,129 


Value. 


Sl,312 
4,054 


Dry. 


Quantity. 


9,430,916 
10,616,496 
11,316,868 
11,850,372 

8,663,537 


Value. 


193,137 
91,673 
97,830 

102,194 
69,815 


Ground  in  oil. 

Quantity. 

Value. 

12,766 

15,965 

113,040 

14,482 

6,094 

$583 

880 
2,233 
1,079 

307 

Total. 


I 
Quantity.  !  Value. 


9,443,672 
10,632,481 
11,429,917 
11,901,971 

9,253,760 


S83,7» 

92,563 

100,063 

101,585 

75,076 


Imports  ofurnher^  2904-2908,  in  pounds. 


Year. 


1904 
1905 
1906 
1907 
1908 


Dry. 


Quantity. 


2,261,793 
2,580,501 
2,048,539 
3,395,690 
2,391,153 


Value. 


$19,727 
20,763 
23,732 
26,502 
19,461 


Oround  in  oil. 


Quantity. 


13,133 
6,783 
6,028 
2,569 

15,556 


Value. 


$784 
461 
418 
211 
803 


Total. 


Quantity. 


2,274,926 
2,587,284 
2,954,567 
8,398,250 
2,406,709 


VahM. 


$aD,ai 

21,224 
24,150 
26,7U 
20,264 


Imports  of  sienna^  2904-2908,  in  pounds. 


Year. 


1904 
1905 
1906 
1907 
1908 


Dry. 


Quantity. 


1,286,301 
1,737,909 
1,941,664 
2,176,566 
1,756,273 


Value. 


$22,118 
26,097 
32,673 
34,752 
28,407 


Oround  In  oil. 


Quantity. 


5,770 
2,886 


14,629 
7,621 


Value. 


$396 
227 


864 
458 


Total. 


Quantity. 


1,292,071 
1,740,795 
1,941,664 
2,191,196 
1,763,894 


Vahie. 


,514 
26,391 
32,673 
35,616 


world's   PRODUCTION   OP  OGHER. 

The  following  table  gives  the  output  of  ocher  in  the  principal  pro- 
ducing countries  for  the  years  1903  to  1907;  inclusive,  as  far  as  sta- 
tistics are  available: 

World's  production  of  ocher,  2903-2907,  in  short  tons. 


Year. 


1903 
1904 
1905 
1906 
1907 


United  States.      ,    United  Kingdom. 


Quantity. 


12,524 
16,826 
13,402 
15,482 
16,971 


Value. 


$111,625 
110,602 
126,351 
148,049 
164,742 


Quantity. 


15,848 
17,976 
18,185 
15,915 
16,455 


Value. 


$82,839 
88,656 
75,238 
71,358 
70,117 


France. 


Quantity. 


37,524 
88,520 
41,667 
39,187 
86,217 


Value. 


$652,811 
630,102 
655,003 
275,206 
423,830 


Oenn      Empire. 


Quantity.!    Vi 


21,479 
21,088 
»,175 
24,586 
1,079 


$»,2il 

a6,m 
72,no 
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WorWf  production  qfoeber,  1903~1S07,  in  Aort  (on«— -Contmued. 


Y««. 

C«i*dL 

la*,.. 

Jtpm. 

Cyprat 

qwatltr. 

V«lue. 

QnantltT. 

VlhKL 

Qotttitj. 

Tiliu. 

Qu«nat7. 

V*h». 

i 

M,e73 

as 

1 

•  S.fiM 

<>2,HD 
'3,0B2 

-2,628 

21 

„1 

207 

!« 

■  UmtMr  aiportB. 
PAINT  ORE  DEPOSITS  OF  EASTERN  PENNSYLVANIA. 

Recent  geologic  work  by  Messrs.  Agathe,  CaUen,  Dynan,  and  Stod- 
dard has  demonstrated  that  the  paint  ore  deposits  of  eastern  Pennsyl- 
vania may  be  classified  according  to  their  compoaition  and  occurrence 
as  follows: 

1'.  Ocher  deposits: 

a.  Residual  ocher  deposits  of  the  Reading-Allentown  district. 
h.  Bedded  ocher  deposits  of  the  Moosehead  district. 
2.  "Metallic  paint"  rock  or  bedded  siderite  of  the  Lehigh  Gap 
district. 

OCHEE  DBPOSiTS." 

RBADDfO-ALLBNTOWN   DISTHICT. 

Geoaravhy. — The  principal  ocher  belt  in  PennsylTanis  is  a  com- 
parative^ narrow  strip  extending  from  Readine  to  Allentown,  ap- 
proximately along  the  line  of  the  east  Philadelphia  branch  of  the 
Philadelphia  and  Keading  Railway.  The  district  hes  in  Berks  and 
Lehigh  counties,  and  is  comprised  in  the  Reading,  Slatington,  and 
Allentown  quadrangles,  as  mapped  topographically  by  the  United 
States  Geological  Survey. 

Physiographically  the  ocher  belt  hes  at  the  northern  base  of  the 
Durham  and  Reading  hills.  From  the  base  of  these  hills  the  region 
passes  into  a  low-lying  level  limestone  valley  well  drained  by  numer- 
ous streams  tributary  to  Schuylkill  and  Lehigh  rivers.  Mining  opera- 
tions are  impracticable  between  November  and  April,  owing  to  snow 
and  heavy  rain.  The  timber  used  in  the  mines  is  obtainea  from  the 
local  growth  of  chestnut  and  oak. 

Geologic  rdaiioTia,  character,  and  origin  of  the  oeher. — The  rocks  in 
this  district,  beginning  at  the  lowest,  are  the  pre-Cambrian  gneiss; 
the  Chickies  quartzite  (called  by  Stoddard  and  Callen  the  Hardyston 
quartzite),  ot  Cambrian  age;  and  the  Shenandoah  limestone  (called 
by  Stoddard  and  CaUen  the  Kittatinny  limestone),  of  Cambro-Ordo- 
▼ician  age.     The  pre-Cambrian  gneiss  forms  the  main  mass  of  the 
Reading  and  Durham  hills,  and  its  outcrops  vary  fix 
width.     Above  the  gneiss  the  Chickies  quartzite  rest 
The  latter  formation  outcrops  in  a  narrow  belt,  -as 
mile  in  width,  extending  along  the  base  of  the  hills 
lated  places  between  strips  of  limestone.    The  lim 
floors  of  the  valleys  and  is  very  widely  distribute* 
r^on.    It  lies  conformably  on  the  Chickies  quartzi 
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The  ocher  deposits  in  this  district  occur  in  irregular  masses  in  clay 
that  is  residual  from  the  Shenandoah  limestone.  The  clays  in  most 
places  are  very  thick.  A  well  boring  at  Fleetwood  passed  through 
250  feet  of  clay  and  stopped  in  unconsolidated  gravel.  In  some  of 
the  ocher-bearmg  clay  deposits  there  is  evidence  of  stratification. 
Pebbles  of  quartzite  are  sometimes  found  imbedded  in  the  day. 
Folding  of  the  original  limestone  was  complex,  so  that  there  is  not 
a  definite  dip  and  stratification  to  the  beds,  and  it  is  not  possible  to 
establish  a  aefinite  alignment  of  the  ocher  deposits.  In  general,  it 
appears  that  the  ocher  deposits  may  be  found  at  any  horizon  in  the 
Snenandoah  limestone,  altnough  they  are  most  common  near  its  base. 

The  term  ocher  is  ordinarily  applied  to  the  rou^h  and  pulverulent 
forms  of  the  minerals  hematite  and  limonite.  It  is  always  rendered 
more  or  less  impure  by  the  presence  of  other  metallic  oxides  and  of 
argillaceous  or  clayey  material.  Limonite  ochers  are  the  only  ones 
referred  to  in  this  report.  Natural  ochers  show  a  variety  of  colors, 
which  depend  for  the  most  part  upon  chemical  composition.  Hem- 
atites give  red  ochers,  ana  limonites  give  yellow,  buff,  or  brown 
colors.  The  amount  and  kind  of  impurities  also  influence  the  color. 
In  brief,  the  natural  color  of  ocher  depends  upon  the  degree  of  hydra- 
tion ana  oxidation  and  the  kiad  and  amount  of  impurities.  Since 
the  color  of  ocher  depends  upon  the  degree  of  hydration,  a  red  ocher 
can  be  made  by  calcining  the  common  yellow  ocher. 

The  only  ore  minerals  present  here  are  ocher  and  nodules  and 
geodes  of  limonite.  The  gangue  material  is  chiefly  clay,  in  which  the 
ocher  occurs  in  irregular  masses.  The  clay  is  moist  and  plastic,  and 
varies  in  color  from  white  to  brown,  some  even  being  reddish  and 

Eurplish.  These  cla;^s  are  the  result  of  weathering  of  intercalated 
yoromica  slates,  which  occur  in  association  with  the  Cambro-Ordo- 
vician  limestone  and  with  the  Cambrian  quartzite.  Besides  the  ore 
minerals  there  are  present  also  smaller  quantities  of  turgite,  ilmenite. 
siderite,  and  pyrite. 

The  product  after  washing,  drying,  and  grinding  carries  from  12 
to  30  per  cent  of  FcjO,. 

The  ocher  has  been  derived  from  iron  minerals  in  the  rocks  of  the 
region.  Possible  sources  of  iron  in  the  district  are:  (1)  The  Lower 
Cambrian  slate,  which  contains  iron  sulphide  and  silicate;  (2)  Cam- 
bro-Ordovician  limestone,  which  contains  disseminated  iron  carbon- 
ate, silicate,  and  sulphide;  (3)  Ordo vician  shale  and  date,  which 
contain  iron  carbonate,  sulphide,  and  hydroxide,  ^l^obably  all  these 
sources  have  contributed  to  the  iron  content  of  the  ocher  deposits, 
but  it  is  believed  that  the  Shenandoah  limestone  was  the  main  soiurce 
of  the  iron.     The  quantity  of  iron  furnished  was  not  necessarily 

Sroportional  to  the  iron  contained  in  the  strata,  but  the  maimer  of 
isintegration  of  the  rocks  was  probably  the  controlling  feature. 
Sandstone  and  shale  are  largely  eroded  by  mechanical  means,  so  that 
any  iron  minerals  would  be  mostly  washed  away  with  the  quarts 
grains  and  other  sedimentary  material.  Limestones,  however,  are 
removed  mainly  by  solution,  and  the  insoluble  iron  minerals,  silica 
and  alumina,  are  left  as  a  residue.  The  close  association  of  the  ocher 
deposits  with  the  Shenandoah  limestone  and  its  residual  clay  and 
chert,  in  connection  with  the  fact  that  the  disintegrated  beds  of  this 
limestone  originally  contained  sufficient  iron  if  concentrated  to 
accoimt  for  the  formation  of  the  iron  ore,  furnishes  the  chief  reasons 
for  believing  that  the  limestone  is  the  main  source  of  the  ocher. 
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The  age  of  the  ocher  deposits  is  probably  much  later  than  that  of 
the  Shenandoah  limestone.  The  depoisits  themselves  are  in  residual 
material,  which  has  been  formed  smce  the  uplift  of  these  beds  in 
Permian  or  post-Permian  time,  and  the  process  of  formation  is  proba- 
bly still  in  progress  at  present. 

Productive  deposits.— The  principal  deposits  of  ocher  in  this  district 
are  at  the  Reading  mine  or  the  Keystone  Ocher  Company,  1  mile 
northwest  of  Readmg;  E.  B.  Wade's  property,  one-half  mile  south  of 
Blandon;  the  properties  of  the  Keystone  Ocher  Company  and  of  the 
C.  K.  Williams  Company,  both  IJ  miles  east  of  Fleetwood;  Henry 
Erwin  &  Sons'  property  at  Topton;  Dr.  W.  P.  Loug'sproperty,  one- 
fourth  mile  south  of  Hancock;  the  Prince  Metallic  Paint  Company 
mine,  IJ  miles  northwest  of  Alburtis;  and  Bear  Brothers'  mine,  IJ 
miles  northwest  of  Breinigsville.  Several  of  these  deposits  were  not 
worked  during  1908.  In  addition,  there  is  a  deposit  of  umber  at 
Camels  Himip,  about  3}  miles  northeast  of  Bethlehem,  worked  by 
C.  K.  Williams,  of  Easton. 

Minim  meOiods.— The  general  method  of  mining  the  ocher  m  the 
deeper  (deposits,  as  at  Readine  and  Fleetwood,  consists  of  sinking 
shafts  30  to  70  feet  deep  into  the  ocher-bearing  clay.  Underground 
work  is  carried  on  by  dnf ts  which  follow  the  pockets  and  stringers  of 
ocher.  The  ocher  is  mined  from  stopes  or  breasts,  and  drifts  are 
driven  indefinitely  until  other  deposits  are  found.  Hoisting  is  done 
by  hand  windlass  or  by  engine.  Shafts  and  drifts  must  be  timbered, 
and  the  clay  frequently  squeezes  and  crushes  the  timbers,  especially 
when  the  mine  has  been  inactive  for  several  months  during  the  wet 
season.  Certain  of  the  deposits,  such  as  at  Blandon  and  Topton,  are 
mined  as  open  cuts. 

Milling  methods. — For  preparing  the  ocher  for 'market,  the  general 
equipment  consists  of  log  washers,  floating  troughs  with  oaffle  boards 
and  settling  boxes,  settling  tanks  and  ponds,  drying  sheds,  buhr  mills, 
roasting  furnaces,  and  packing  devices.  The  raw  material  is  usually 
passed  first  through  log  washers,  in  which  the  rough  particles  of  limo- 
nite  and  chert  and  other  foreign  material  are  washed  out.  Next  the 
fine  material  is  passed  into  floating  troughs  in  which  are  baffle  boards 
and  settling  boxes.  Here  the  smaller  particles  of  foreign  material 
settle  out,  and  finally  the  suspended  ocher  passes  into  large  settling 
tanks  or  ponds.  By  means  of  tap  holes  at  different  levels  ochers  or 
different  degrees  of  fineness  can  be  drawn  out  as  desired.  When  the 
water  in  these  tanks  has  evaporated  so  that  the  ocher  reaches  the 
consistency  of  a  stiff  mush,  a  process  requiring  usually  three  weeks 
or  more,  the  ocher  is  shoveled  up  and  put  into  drying  sheds,  where  it 
lies  exposed  to  the  air  for  a  month  or  more,  until  it  is  in  condition  to 
be  ground.  The  product  is  then  ground  in  French  buhr  mills.  Most 
of  the  oclier  and  sienna  are  of  the  desired  shade  without  being  roasted, 
but  if  desired  the  material  can  be  burned  or  roasted  in  kilns. 

MOOSEHBAD  DISTRICT. 

The  Moosehead  district  is  about  5  miles  north  of  Whitehaven,  and 
1  mile  east  of  the  Lehigh  Valley  Railroad,  in  Luzerne  County.  The 
ocher  deposits  have  l^n  worked  here  since  1885.  The  Luzerne 
Ocher  Company  now  operates  the  mine. 
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Geologic  relations  and  character  of  the  ocher. — The  rocks  in  the  vicin- 
ity of  Moosehead  are  of  Mississippian  age,  and  consist  in  the  eastern 
part  of  Luzerne  County  of  the  Pocono  sandstone,  overlain  to  the  west 
and  south  by  Mauch  Chunk  shale.  The  Pocono  formation  is  composed 
of  gray  sandstone,  shale,  and  fine  siliceous  conglomerate,  and  varies 
in  thickness  from  800  to  more  than  1,300  feet.  The  Mauch  Chunk 
shale  consists  of  red,  green,  and  yellow  shale,  grav  and  greenish-grOT 
sandstone,  and  conglomerate.  The  rocks  dip  at  low  angles  (2°  to  5  ) 
to  the  north.  The  ocher  mined  is  in  a  low  anticline.  The  ocher 
deposit  is  at  the  base  of  the  Mauch  Chunk  shale  and  is  underlain  by 
hard  Pocono  sandstone.  The  ocher  itself  is  simply  a  bed  of  soft, 
bufl-colored  shale,  containing  more  ferric  oxide  than  is  usually  found 
in  a  shale.  The  bed  is  12  to  15  feet  thick  and  is  overlain  by  12  feet  of 
red  shale.  This  cover  is  stripped  by  blasting,  and  the  ocher  is 
mined  from  an  open  cut.  The  ocher  is  of  comparatively  low  grade, 
but  the  quantity  of  it  is  very  great.  The  Luzerne  Company  is  reported 
to  own  a  tract  of  3,000  acres  under  which  the  ocher  is  practically 
continuous. 

Preparation  of  the  ocher. — ^When  stripped  of  its  cover,  the  ocher  is 
blasted  out  by  dynamite  and  black  powder,  broken  up  dv  hand,  and 
trammed  to  tne  mill,  where  it  is  crushed,  ground,  and  Dolted  through 
silk  screens  of  156  mesh.  The  product  is  light  yellow^  and  is  used 
chiefly  as  a  base  for  oilcloth.  Tne  finished  ocher  contams  6  to  7  per 
cent  FegOs. 

METALLIC  PAINT  AND  MORTAR  COLORS. 

PBODUCTION. 

Metallic  paint  and  mortar  colors  are  red  and  brown  iron  oxides, 
produced  either  by  grinding  the  impure  mineral  found  in  the  natural 
state,  or  hy  roasting  impure  iron  carbonate.  The  production  of 
metaUic  paint  A-nd  mortar  colors  in  1908,  as  reported  to  the  Survey, 
amounted  to  25,250  short  tons,  valued  at  $268,968,  a  slight  decrease 
in  quantity  from  the  1907  production  of  26,715  short  tons,  but  a 
large  decrease  in  value  as  compared  with  $305,895,  the  total  value  for 
1907.  Pennsylvania  still  continues  to  produce  the  largest  quantity 
of  metallic  paint.  New  York  is  the  next  largest  producer,  and  the 
other  States  maintain  practically  the  same  rank  as  in  1907.  The 
following  table  gives  the  production  of  metallic  paint  and  mortar 
colors  from  1905  to  1908,  inclusive: 

Production  of  metallic  paint  and  7nort4xr  colors,  1905-1908,  by  Statu,  in  short  loiu. 


State. 


Maryland  and  Tennessee 

New  York 

Ohio 

Pennsylvania 

other  States 


190£ 

). 

1906. 

1907. 

1008. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Qoantity.  VbIdb. 

6,209 

a  7, 160 

1,689 

8,696 

c3,430 

$40,192 
76,990 
20,300 

123,670 
36,040 

6,625 

7,106 

»1,929 

11,021 

«2,620 

$51,800 
79,060 
19,360 

136,066 
29,440 

6.038 

6,384 

» 1,341 

10,327 

c2,616 

$64,020 
70,  TH 
15. 4n 

127,073 
27,600 

4,010 
7,048 

»i,m 

0,107 
e2,015 

6^4n 

10,  MB 

U3.112 

«.4i 

26,983 

297,162 

28,301 

315,746 

26,715 

306,805 

25,280 

208,006 

a  Includes  a  small  quantity  of  unground  material, 
b  Includes  1906  and  1006,  Connecticut  and  Vermont;  1907,  Connecticut. 

« Includes  1905,  CaUfomla,  New  Jersey,  VirKlnla,  and  Wiscoiisin;  1906  and  1907,  Criilarnla,  IDiDoiL 
Wisconsin;  1908,  Callfomla,  Virginia,  and  WisooDBin. 
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SLATE  AND  SHALE. 


PRODUCTION. 


Slate  and  shale  were  ground  for  use  as  pigments  in  1908  in  Pennsyl- 
vania, New  Jersey,  New  York,  Iowa,  and  Tennessee,  the  first  two 
States  being  the  principal  producers.  In  1908  there  were  reported 
to  the  Survey  4,828  short  tons,  valued  at  $40,220.  This  is  an  increase 
in  quantity  of  698  short  tons,  but  a  decrease  in  value  of  S320. 

The  following  table  gives  the  production  of  slate  and  shale  ground 
for  pigment  from  1905  to  1908,  mclusive: 

Quantity  and  value  of  slate  and  shale  ground  for  pigment^  1905-1908. 


1905 short  tone..  5,181    44,108 

1906 do....  5,481     40,540 


1907 short  tons..  4,130    40,540 

1908 do. ...  4, 828    40, 220 


PAINT-ORE  DEPOSITS  NEAR  LEHIGH  GAP,  PA. 

These  deposits  have  been  briefly  mentioned  in  two  publications  of 
the  United  States  Geological  Survey.**  Further  stuoies  have  been 
made  recently  by  Agthe  and  Dynan,  and  a  few  notes  from  their  report 
with  reference  to  the  stratigrapnic  and  structural  relations,  methoos  of 
mining  and  preparation  of  material,  and  estimates  of  the  ore  reserves 
are  given  here.* 

LoccLtion  and  geologic  relations, — ^The  paint-ore  deposits  are  situated 
in  the  southern  part  of  Carbon  Coimty,  Pa.,  7  nules  below  Mauch 
Chimk,  and  extend  in  a  general  east-west  direction  for  about  20  miles. 
The  paint  bed  is  a  semmentary  formation  of  Devonian  age  lying 
between  the  Oriskany  and  Hamilton  formations.  It  has  been  tracea 
west  to  Germans,  5  miles  west  of  Lehigh  River,  and  eastward  to  Little 
Gap.  The  area  in  which  the  deposit  lies  is  a  narrow  strip  with  the 
above-mentioned  east  and  west  limits,  and  from  one-half  mile  to  2 
miles  wide,  comprising  the  outcrops  of  the  Helderberg,  Oriskany,  Mar- 
cellus,  and  Hainilton  Gower  part)  formations.  The  region  is  part  of 
the  Appalachian  province,  and  is  made  up  of  a  series  of  hills  and  val- 
leys extendinjg  east  and  west.  Most  prominent  of  these  on  the 
extreme  south  is  the  Blue  Ridge,  formed  by  the  resistant  Medina 
formation  of  Silurian  age.  This  stands  as  a  high,  steep,  knife-like 
ridge  1,100  feet  above  I^high  River,  which  cuts  through  the  ridge  at 
Lehigh  Gap.  The  Oriskany  sandstone  forms  the  most  peculiar  topo- 
graphic feature  of  the  region.  With  only  a  few  interruptions  it 
stands  out  as  a  long,  contmuous  hill.  West  of  Lehigh  River  this 
hill  is  very  narrow  and  precipitous,  at  places  being  a  vertical  cliff.  It 
resembles  a  huge  artificial  wall  in  several  places. 

The  rocks  immediately  associated  with  the  paint-ore  deposits  are 
sandstones,  clays,  shales,  and  limestones  of  Devonian  age.  A  section 
in  one  of  the  paint  mine  tunnels  shows,  in  succession  from  south  to 
north,  lower  Hamilton  shale,  paint  ore,  and  Oriskany  sandstone. 
These  strata  occur  in  narrow  bands  striking  east  and  west.  At  most 
places  the  structure  is  that  of  a  number  or  monoclinal,  conformable, 
sedimentary  beds.    At  the  outcrop  the  beds  usually  show  overturned 


abo 


a  Eckel,  E.  C,  Mineral  paint  ores  of  Lehigh  Gap,  Pa.:  Bull.  U.  S.  Oeol.  Surrey  No.  815, 1907,  pp.  435-^137; 


Eckel,  E.  C,  Metallic  paints  of  the  Lehigh  Gap  district,  Pa.:  Mineral  Resources  U.  S.  for  1906,  U.  S.  Oeol. 
Survey.  1907.  pp.  1120-1122. 

^  Actne,  F.T.,  and  Dynan,  J.  L.,  The  paintK)re  deposits  near  Lehigh  Gap,  Pa.:  Unpublished  thesis, 
Lehl^  UnlTeislty,  June,  1909. 
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steep  dips  to  the  south.  Below  the  surface  there  is  probably  another 
flexure  restoring  the  normal  dip.  The  country  thus  consists  of  trun- 
cated ends  of  a  slightly  overturned  anticline,  which  has  been  entirelj 
eroded  away  to  the  south  of  the  present  exposures.  The  structure  is 
complicated  between  Bowmanstown  and  Hazard  by  the  presence  of  a 
syncline  of  Oriskany  sandstone  to  the  south  of  the  main  outcrop. 
The  following  is  a  section  of  the  strata  in  which  the  paint  ore  occurs: 

Feet. 

Cement  rock 25 

Paint  ore 2 

Clay 8 

35 

The  upper  5  feet  of  the  cement  rock  consists  of  cherty  limestone,  the 
chert  occurring  in  black  nodules.  The  lower  20  feet  is  made  up  of 
hard,  compact,  blue,  siliceous  limestone,  in  appearance  much  resem- 
bling paint  ore.  The  rock  is  very  fine  grained  and  contains  small  veins 
of  quartz  and  calcite.  The  cement  rock  was  formerly  burned  for 
cement  in  a  number  of  places.  It  is  said  to  have  produced  a  verv  eood 
cement,  and  the  material  was  used  in  building  the  locks  of  the  Lehigh 
Canal  and  several  reservoirs  in  the  vicinity.    The  clay  beneath  the 

Eaint  ore  varies  greatly  in  its  characteristics.  Its  color  may  be  either 
lue,  white,  yellow,  or  red.  Its  thickness  ranges  from  2  to  9  feet. 
Character  of  the  paint  ore. — ^The  paint,  ore  m  this  vicinity  consists 
principally  of  carbonate  of  iron.  Tne  bed  varies  in  thickness,  being  in 
some  places  1§  to  2  feet  thick;  rarely  it  is  found  as  thick  as  4  feet;  in 
many  places  it  pinches  out  to  a  thickness  of  but  a  few  inches;  and  in 
others  it  can  not  be  found.  No  outcrops  were  observed  anywhere 
within  the  area  above  outlined.  Even  though  the  bed  is  approx- 
imately vertical  in  many  places,  the  debris  from  the  Oriskany,  which 
projects  prominently  above  the  other  formations,  has  entirely  covered 
the  outcrop.  The  presence  of  test  pits,  air  shafts,  and  in  places  the 
outcrop  of  the  Oriskany  sandstone  alone  mark  the  general  position  of 
the  bed.  There  is  no  sharp  Une  between  the  ore  measures  and  the 
Hamilton  shale  above.  Descending  waters  have  carried  the  mineral 
material  into  the  lower  portions  of  the  imderlying  clay,  so  that  the 
cement  rock  is  usually  low  in  mineral  value  and  shows  up  poorly  after 
burning.  The  miners  distinguish  the  iron-bearing  strata  chiefly  by 
the  specific  gravity  of  the  material.  The  lithologic  characteristics  of 
the  paint  rock  and  the  cement  rock  are  verv  similar;  they  both 
resemble  a  compact  limestone,  rather  dark  olue  and  crystalline. 
Upon  close  examination,  however,  the  ore  shows  a  rather  compact 
structure  and  the  presence  of  pyrites  in  most  places;  it  is  not  so 
crystalline  as  the  cement  rock.  The  ore  where  exposed  to  sim  and 
ram  becomes  oxidized  to  a  reddish  color.  Near  the  surface  the  ore 
has  been  changed  to  limonite  in  places.  The  ore  has  been  found  to 
grow  leaner  as  the  distance  below  the  water  level  increases.  These 
Facts  and  many  others  support  the  most  generally  accepted  theory  of 
origin,  viz,  replacement  or  calcium  in  the  cement  rock  by  iron  through 
the  agency  or  descending  waters.  The  following  analysis  of  the  crude 
ore  has  been  averaged  from  several  analyses  published  in  the  an- 
nual report  of  the  Pennsylvania  Geological  Survey  for  1886,  together 
with  analyses  furnished  by  the  Prince  Metallic  Paint  Company  of 
Allentown: 
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Average  partial  analysis  of  crude  paint  ore  at,  Lehigh  Gap  district. 

Metallic  iron  (Fe) 33.00 

Manganese  (Mn) 01 

Silica  (SiOa) 25.00 

Carbon  dioxide  (CO2) 25.00 

There  are  in  addition  small  quantities  of  magnesia,  sulphur,  and 
phosphorus  present.  The  specific  gravity  of  the  ore  varies  from  3.2  to 
nearly  4. 

Mining. — ^The  ore  bed  is  a  compact  mass,  is  almost  entirely  mineral- 
ized, and  contains  few  waste  materials.  For  this  reason  the  only 
separation  necessary  is  the  hand  sorting,  which  is  carried  on  in  the 
mme.  The  ore  lying  between  the  cement  rock  above  and  the  clay 
beneath  requires  only  that  some  care  be  exercised  in  stoping.  The 
clay  is  easUy  removed,  being  soft  and  unctuous.  The  cement  rock  is 
ratner  more  difficult  to  separate,  but  with  some  experience  the  miner 
may  become  very  adept  in  judging  the  ore.  So  easily  is  the  ore  sepa- 
rated underground  that  the  material  of  the  ore  pile  is  nearly  all  pure 
paint  rock. 

The  paint  ore  has  been  in  the  past  very  extensively  worked.  Most 
of  the  old  workings  have  been  abandoned  and  there  are  at  present  no 
working  mines  west  of  Lehigh  River.  Within  a  mile  of  Germans  are 
five  old  shaft  mines  and  two  which  were  worked  through  tunnels. 
There  are  also  a  number  of  abandoned  mines  east  of  the  river. 
The  mines  now  operated  are  the  two  tunnels  and  the  shaft  of  the 
Prince  Manufacturing  Company,  at  Hazard,  and  the  tunnel  and  shaft 
of  the  Prince  Metallic  Paint  Company,  east  of  Millport.  The  deposits 
are  worked  through  tunnels  and  oy  shafts.  Tunnels  are  used  where- 
ever  practicable.  In  most  places  the  Oriskany  sandstone  next  to 
which  the  ore  occurs  stands  out  as  a  prominent  nill,  and  the  favorite 
method  of  working  the  bed  has  been  to  drive  a  tunnel  from  the 
hillside  through  the  Oriskany,  striking  the  ore  at  a  depth  of  50  to  150 
feet  below  the  top  of  the  hill.  This  ^ives  the  tunnel  a  length  of  500 
to  1,500  feet.  In  many  places^  particularly  in  the  old  workings,  it 
appears  that  a  great  part  of  this  length  could  be  more  econonucally 
carried  on  as  an  open  cut,  since  much  of  the  overburden  is  but  a  few 
feet  thick. ,  Where  a  tunnel  is  driven  to  the  ore  bed,  drifts  are  driven 
along  the  strike  of  the  bed,  which  is  east  and  west^nd  the  ore  is 
stoped  out  by  the  overhead  method  with  filling.     Where  a  tunnel 

{^oes  through  a  great  thickness  of  shale  and  clay,  close  timbering  and 
agging  are  necessary.  Tunnels  are  about  6  feet  high  and  of  about 
the  same  width.  The  sets  consist  of  two  posts  and  a  cap  of  8  inches 
diameter,  placed  3  to  6  feet  apart.  They  are  lagged  with  rough 
poles  15  feet  long;  the  tracks  usually  have  a  gage  of  2 J  feet.  No 
timbering  is  necessary  in  passing  through  the  fielderberg  limestone 
or  the  Oriskany  formation. 

At  a  typical  mine  worked  through  a  shaft,  the  shaft  was  put  down 
in  the  hanging  wall  and  struck  the  ore  bed  at  a  depth  of  159  feet. 
The  shaft  is  5  feet  square  and  is  timbered  with  6-inch  cribbing, 
on  the  inside  of  which  are  nailed  1-inch  boards  forming  a  complete 
lining.  The  drifts  along  the  strike  of  the  ore  bed  are  7  feet  high, 
5J  feet  wide  at  the  bottom,  and  5  feet  at  the  top.  They  are  driven 
along  the  ore,  which  is  here  2  feet  thick,  and  are  timbered  their  entire 
len^h.  Only  one  post  is  used  in  the  sets,  as  the  cement  rock  hanging 
waO  is  sufficiently  firm  to  permit  supporting  one  end  of  the  cap  in  a 
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hitch  cut  in  it.  Nine-inch  timber  is  used.  The  sets  are  placed  3 
feet  apart  and  are  closely  lagged.  A  pillar  is  left  to  protect  tne  shaft, 
and  beyond  this  the  stopmg  commences.  The  drift  is  driven  30 
to  40  feet  at  a  time,  and  a  section  of  its  length,  extending  up  to  the 
surface  or  to  the  overburden  of  earth  and  clay,  is  made  ready  for 
stoping.  Overhead  stoping  with  filling  is  the  method  used.  The 
stope  IS  kept  inclined  in  advancing  so  that  the  top  comer  away  from 
the  shaft  is  kept  about  30  feet  ahead  of  the  face  of  the  drift.  The 
ore  can  then  be  rolled  down  from  the  working  face  to  the  drift.  Six- 
inch  props  are  placed  at  intervals  to  support  the  roof  while  the  ore 
is  bemg  removed.  The  stopes  are  4  to  6  feet  wide,  2  feet  of  which 
is  ore  and  the  rest  clay  and  cement  rock.  The  ore  is  carefully  sorted 
out  and  rolled  down.  The  clay  and  cement  rock  are  used  as  filling. 
The  ore  is  blasted  down  with  dynamite,  the  holes  being  drilled  by 
hand.  After  being  sorted  and  rolled  down  to  the  drift,  the  ore  is 
loaded  into  boxes  holding  about  half  a  ton.  These  are  mounted  on 
trucks,  trammed  to  the  shaft,  and  hoisted  by  horse  power  to  the 
surface. 

The  mining  problems  so  far  have  been  very  simple,  since  only 
slight  depths  have  been  attained,  and  natural  drainage  is  in  most 
cases  relied  on  to  drain  the  workings.  None  of  the  nmies  have  yet 
opened  a  second  level  because  of  the  great  horizontal  extent  of  the 
ore. 

Reserves  of  ore. — ^The  entire  production  to  date  of  the  whole  region  is 
estimated  to  be  about  100,000  tons.  Of  this  amount  25,000  tons 
have  come  from  the  mines  now  operating  at  Millport.  Approxi- 
mately an  equal  quantity  has  been  mined  &om  the  present  workings 
at  Hazard,  and  the  remainder  is  from  mines  now  abandoned.  There 
is  still  available  above  ground-water  level  about  200,000  tons  of  ore, 
or  enough  to  last  for  twenty-five  years  longer  at  the  present  rate  of 
production.  This  estimate  was  made  on  the  assumption  that  the 
ore  averages  H  feet  thick  and  that  there  are  65  feet  of  ore  above 
ground-water  level. 

Preparation  of  paint — The  treatment  of  the  ore  in  this  region  con- 
sists of  calcining  and  grinding  to  a  fine  powder,  in  which  state  it  is 
sold  dry  to  be  mixed  with  oil.  At  the  muls  the  ore  is  broken  up  with 
sledges  into  6-inch  pieces  and  is  ready  for  calcination.  This  was 
formerly  carried  on  m  stone  kilns,  but  these  are  being  replaced  by 
more  modem  steel-jacketed  shaft  kilns.  Certain  tvpical  kilns  are 
of  brick  construction  with  sheet-steel  sheathing  25  feet  high  and  10 
feet  in  diameter.  There  are  two  fireplaces,  one  on  each  side,  making 
the  width  of  the  kiln  at  the  bottom  18  feet.  Cord  wood  is  used  as 
fuel  and  the  average  temperature  obtained  is  500®  F.  The  run 
lasts  twenty-four  hours  and  every  twelve  hours  10  tons  of  calcined 
ore  is  drawn  off  at  the  bottom,  a  corresponding  (]pantity  of  raw 
ore  being  charged  at  the  top.  The  calcined  matenal  is  very  compact 
and  of  a  dark  reddish-brown  color.  It  is  of  the  same  composition  as 
the  finished  product,  the  rest  of  the  pro.cess  consisting  simply  of 
grinding.  The  loss  during  calcination  is  from  20  to  25  per  cent.  The 
product  is  ground  to  buckwheat  size  hj  gvratory  crushers,  after 
which  it  is  ground  verv  fine  by  three  36-inch  horizontal  buhr  mills 
and  three  vertical  mills.  The  ground  paint  ready  for  market  has 
the  following  composition  accordmg  to  analyses  of  tne  Prince  Metallic 
Paint  Company: 
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Percentage  composition  of  ground  paint  from  Lehigh  Oap  dietrict  ready  fr»r  market. 

Fe^Oa 41      -A7 

SiOo 32      -37 

AljOa 9      -11 

CaO 1-3 

MgO 1. 7  -  3. 5 

MnO 35-  1. 8 

P2O5 14-    .17 

S 5-1 

COj 1.5-2.5 

HaO 6-    .9 

Uses, — ^More  of  this  metallic  paint  is  used  for  freight  cars  than  for 
any  other  purpose.  It  is  recommended  that  7  pounds  of  paint  be 
mixed  with  1  gallon  of  boiled  linseed  oil  and  the  mixture  will  be 
sufficient  for  one  coat  over  an  area  of  600  square  feet.  It  is  used 
also  for  painting  structural  steely  tin  roofing,  tanks,  boats,  and  as  a 
filling  in  oilcloth  and  linoleum. 

PIGMENTS  MADE  DIRECTLY  FROM  ORES. 

The  important  pigments  made  directly  from  ores  or  valuable  metals 
are  zinc  oxide,  leaded  zinc  oxide,  zinc  lead,  subUmed  white  lead,  and 
subUmed  blue  lead.  The  ores  utiUzed  in  making  these  pigments  are 
the  franklinite  ores  of  New  Jersey,  the  sphalerite  and  galena  ores  of 
the  Mississippi  Valley  (mined  in  the  PlattviUe  district  of  Wisconsin 
and  the  Jophn  district  of  Missouri,  Kansas,  and  Oklahoma),  and  the 
sulphide,  carbonate,  and  silicate  ores  of  zinc  and  lead  produced  in 
Colorado  and  New  Mexico. 

PRODUCTION. 

Zinc  oxide. — The  production  of  zinc  oxide  in  1908  as  reported  to 
the  Survey  was  56,292*  short  tons,  valued  at  $5,072,460.  as  compared 
with  7 1 ,784  short  tons,  valued  at  $6,490,660,  in  1 907.  This  represents 
a  decrease  of  15,492  short  tons  in  quantity  and  of  $1,418,200  in  value. 
The  reported  average  value  in  1907  was  $90.47  per  short  ton;  that 
of  1908  was  $90.09,  a  decrease  of  only  38  cents  per  ton. 

Zinc4ead. — ^The  production  of  zinc-lead,  incluciing  leaded  zinc  oxide, 
in  1908  was  8,430  short  tons,  valued  at  $778,200,  as  compared  with 
13,516  short  tons,  valued  at  $1,286,440,  in  1907 — a  decrease  of 
5,086  short  tons  in  quantity  and  of  $508,240  in  value.  In  1907  the 
average  value  was  $95.18  per  short  ton;  in  1908  it  was  $92.31,  a 
decrease  of  only  $2.18  per  ton. 

Suhlimed  white  lead, — In  1908  there  were  produced  in  the  United 
States  9,100  short  tons  of  subUmed  white  lead,  valued  at  $973,700, 
an  average  value  of  $107  per  ton;  in  1907  the  production  amounted 
to  8,700  short  tons,  valued  at  $1,026,600,  an  average  value  of  $118 
per  ton.  There  was,  therefore,  an  increase  in  Quantity  in  1908,  as 
compared  with  1907,  of  400  short  tons  and  a  decrease  in  value  of 
$52,900.  The  decrease  per  ton  in  1908  as  compared  with  1907  was 
$11,  or  9.3  per  cent  of  the  average  value  for  1907. 

Suhlimed  blue  lead, — There  were  1,311  short  tons  of  subUmed  blue 
lead  produced  in  1908,  valued  at  $121,923,  as  compared  with  1,211 
short  tons,  valued  at  $135,632,  in  1907 — an  increase  of  100  tons  in* 
quantity,  but  a  decrease  of  $13,709  in  value.     The  average  value  per 
ton  in  1907  was  $112;  in  1908  it  was  $93,  a  decrease  of  $19  per 

0  Exclusive  of  945  tons  from  foreign  ores. 
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or  nearly  17  per  cent  of  the  1907  value.  The  following  table  shows 
the  production  of  pigments  made  directly  from  ores  Srom  1905  to 
1908,  inclusive: 

Production  of  pigments  made  directly  from  ores,  in  short  tons. 


1905. 

1906. 

1907. 

1908. 

Pigment. 

QUAII- 

tlty. 

Value. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

flnhlfniftd  bliift  Iftftd 

1,211 
8,700. 
13,516 
71,784 

$135,632 
1,026,600 
1,286,440 
6,490,660 

1,311 

9,100 

a8,430 

656,292 

$121,923 

Ru^llmftd  white  Iftftd 

6,977 

6,779 

68,603 

$732,585 

474,530 

5,520,240 

7,988 

8,124 

74,680 

1958,440 

681,292 

5,999,375 

973,700 

Zlmslead 

778,200 

Zinc  oxld6  .^.,.,...--,,,,-rT-. 

5,073,400 

. 

82,359 

6,737,355 

90,792 

7,639,107 

95,211  8,939,332 

75,133 

6,946,281 

a  Includes  leaded  sine  oxide.  ^  Exclusive  of  945  tons  from  foreign  ores. 

IMPORTS. 

The  following  table  shows  the  imports  of  zinc  oxide  into  the  United 
States  in  the  last  five  years: 

Imports  for  consumption  of  zinc  oxide ,  1904-1908  ^  in  pounds. 


Year. 


1904. 
1905. 
1906. 
1907. 
1908. 


Dry. 


Quantity. 


2,585,661 
3,436,367 
4,191,476 
5,311,318 
4,635,101 


Value. 


$138,674 
196,220 
251,609 
323,551 
262,876 


InoU. 


Value. 


$224,244 
342,944 
292,538 
»2,8I4 
210,166 


Value. 


$26,436 
40,542 
36,457 
33,679 
16,796 


Total. 


Quantity. 


2,809,905 
3,779,311 
4,484,014 

6,674,132 
4,845,267 


Quantity. 


$165,  UO 


S57,2KI 

279,674 


CHEMICAIiliY  MANUFACTURED  PIGMENTS. 

Under  this  heading  are  grouped  the  important  lead  pigments  made 
from  pig  lead  and  lead  compounds,  and  such  nunor  pigments  as 
lithopone  and  Venetian  red,  Doth  or  which  are  chemically  predpi- 
tatea  from  mineral  salts.  Much  of  the  material  now  sold  as  Vene- 
tian red,  however,  instead  of  being  precipitated  from  ferrous  sidphate 
and  calcium  hydroxide,  is  made  by  calcining  a  mixture  of  ferrous 
sulphate  and  terra  alba  and  also  by  grinding  natural  red  iron  oxide 
witn  a  white  base,  such  as  ground  oyster  shells. 

PRODUCTION. 

Basic  carbonate  white  lead, — The  production  of  basic  carbonate  (coi^ 
roded)  white  lead,  as  reported  to  the  Survey,  in  1908  was  132,588 
short  tons,  valued  at  $15,891,601.  Of  this  total  101,109  short  tons 
were  sold  in  oil,  valued  at  $12,552,771,  and  31,479  short  tons  were 
reported  sold  dry,  valued  at  $3,338,830.  The  sales  for  1908  repre 
sented  a  net  gain  over  those  for  1907  of  5,337  short  tons  in  quantity, 
but  a  net  decrease  of  $556,723  in  value,  showing  a  general  decrease 
from  the  average  value,  $129.25  per  ton,  in  1907  to  $119.85  per  ton 
in  1908,  or  $9.40  per  ton,  or  more  than  7  per  cent  of  the  1907  value. 

Red  lead, — The  production  of  red  lead  tell  from  20,078  short  tons, 
valued    at    $2,802,454,  in  1907,  to    16,720    short    tons,  valued  at 
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$2,065,202,  in  1908,  a  decrease  of  3,358  short  tons  in  quantity  and 
of  $737,252  in  value.  The  average  value  per  ton  decreased  from 
$139.57  in  1907  to  $123.52  in  1908,  a  drop  of  $16.05  per  ton,  or  11.5 
per  cent  of  the  1907  value. 

Litharge. — In  1908  15,542  short*  tons  of  Utharge  were  produced, 
valued  at  $1,887,506,  as  compared  with  20,838  short  tons,  valued  at 
$2,854,987,  in  1907,  a  decrease  of  5,296  short  tons  in  quantity  and 
of  $967,481  in  value.  This  represents  a  fall  from  the  average  value 
per  ton,  $137,  in  1907  to  $121.45  in  1908,  a  decrease  of  $15.55,  or 
11.3  per  cent  of  the  1907  value. 

Orange  mineral. — Orange  mineral  Ukewise  showed  a  reduction  in 
output,  there  being  397  short  tons  produced  in  1908,  valued  at 
$65,498,  as  compared  with  669  short  tons,  valued  at  $129,410,  in 

1907,  a  decrease  of  272  short  tons  in,  quantity  and  of  $63,912  in 
value.  The  apparent  average  value  in  1907  was  $193.44,  and  in  1908 
it  was  $194.35,  or  an  increase  of  91  cents  per  short  ton  in  1908. 

It  is  very  evident  from  these  figures  that  nearly  the  whole  line  of 
lead  pigments  suffered  very  material  reductions  m  price  as  well  as 
in  output  during  1908.  The  principal  factor  causing  this  depression 
in  the  industry  was  of  course  the  financial  stringency  of  1907,  which 
resulted  in  a  reduction  of  building  operations.  Aside  from  this, 
however,  the  quantity  of  paint  bought  for  renewals  was  very  much 
reduced,  since  under  depressed  financial  conditions  paint  was  regarded 
rather  as  a  luxury  than  as  a  necessity. 

Liihopone. — ^The  production  of  Utnopone  in  1908  was  reported  as 
8,292  short  tons,  valued  at  $639,483,  as  compared  with  10,275  short 
tons,  valued  at  $750,350,  in  1907.  This  represents  a  decrease  of 
1,983  short  tons  in  quantity  and  of  $110,867  in  value.  In  the  case 
of  hthopone  the  value  per  ton  apparently  increased  from  $73.03  in 
1907  to  $77.12  in  1908,  or  $4.09. 

Venetian  red. — The  production  of  Venetian  red  in  1908  amounted 
to  8,825  short  tons,  valued  at  $159,650,  as  compared  with  7,566 
short  tons,  valued  at  $134,167,  in  1907.  This  represents  an  increase 
of  1,259  short  tons  in  quantity  and  of  $25,483  in  value.  The  average 
value  per  ton  apparently  increased  from  $17.73  in  1907  to  $18.09  m 

1908,  or  36  cents. 

The  following  table  gives  the  production  of  these  various  chemical 
pigments  and  colors  for  the  years  1905  to  1908,  inclusive: 

Production  of  chemically  manufactured  pigm£ntSf  1905-1908,  in  short  tons. 


Basic  carboziate  white 
lefid: 

In  oil 

Dry 

Had  lead 

LitliarKe 

Orange  mineral 

Llthopone 

Veneoan  red 


igos. 


Quan- 
tity. 


62,767 
73,909 
16,378 

\l9,878 


Value. 


6,S79 


179,811 


$7,677,437 
8,261,212 
2,049,888 

2,307,233 


137,541 


1906. 


I  Quan- 
tity. 


I 


20,333,311 


93,763 
38,318 
13,808 

18,910 

4,300 
13,526 


Value. 


1907. 


Quan- 
tity. 


182,625 


S12, 357,632 
4,571,618 
1,924,288 

2,551,346 

311,500 
198,394 


21,914,778 


{ 


92,216 
35,035 
20,078 
20,838 
669 
10,275 
7,566 


186,677 


Value. 


$12,138,932 
4,309,392 
2,802,454 
2,854,967 
129,410 
750,350 
134,167 


1908. 


Quan- 
tity. 


23,119,692 


101,109 

31,479 

16,720 

15,542 

307 

8,292 

8,825 


182,364 


Value. 


$12,552,771 

3,338,830 

2,066,203 

1,887,506 

65»496 

6W»489 

150,60 


20,708,W| 
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IMPORTS. 


The  following  table  gives  the  quantity  and  value  of  the  inrports 
of  corroded  white  lead,  red  lead,  litharge,  orange  mineral,  and  Vene- 
tian red  from  1904  to  1908,  inclusive: 

Basic  carbonate  white  Uad^  red  kad,  litharge,  orange  mineral,  and  Venetian  red  imported^ 

1904-'1908,  in  pounds. 


Year. 

Corroded  white 
lead. 

Red  lead. 

Litharge. 

Orange  mineral. 

Venetian  red. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

Quan- 
Uty. 

Value. 

1904 

1905 

1906 

1907 

1908 

687,338 
597,510 
647,636 
584,>)10 
540,311 

$33,788 
34,722 
41,233 
37,483 
30,452 

836,077 
704,402 
1,093,639 
679,171 
645,073 

930,115 
26,653 
60,741 
35,969 
28,156 

44,641 
117,767 
87,230 
90,475 
96,184 

$1,500 
4,139 
3,737 
4,888 
3,327 

766,460 
628,003 
770,342 
615,015 
485,407 

$37,178 
31,106 
«2,519 
87,793 
26,645 

4,937,397 
4,558.908 
5,432,732 
4,738,148 
3,113,858 

$40,270 
30,585 
43,001 
37,800 
25,745 

PAINT  TESTS. 

During  the  year  1908  and  the  first  half  of  1909  the  subject  of  paints 
or,  to  speak  broadly,  of  protective  coatings  for  structural  materials  has 
received  more  serious  study  than  at  any  time  in  the  past.  Foremost 
among  the  active  investigators  has  been  the  scientrac  section  of  the 
Paint  Manufacturers'  Association  of  the  United  States,  both  in  prac- 
tical field  tests  and  in  laboratory  investigations.  Not  less  interested 
has  been  the  United  States  Government  from  the  standpoint  of  a 
consumer,  and  the  Pennsylvania  Railroad  and  other ^  corporations 
have  also  taken  a  hand  in  the  work.  Research  investigations  have 
been  carried  on  at  some  educational  institutions,  notably  at  the 
Massachusetts  Institute  of  Technology,  at  certain  state  experiment 
stations,  and  at  the  laboratories  or  certain  manufacturers  of  pig- 
ments. The  American  Society  for  Testing  Materials  has  cooperated 
in  these  investigations,  and  the  spirit  of  that  society  has  guided  the 
work,  for  the  foremost  of  the  investigators  are  nearly  all  members  of 
the  society.  Representatives  of  the  Master  Painters  Association  of 
Pennsylvania  have  also  been  actively  concerned  in  the  application 
of  many  of  the  practical  tests.  Thus  all  three  classes  most  vitally 
interested  in  impartial  administration  and  interpretation  of  the  tests — 
manufacturers,  painters,  and  purchasers — have  been  represented. 
The  field  is  a  broad  one  and,  wtiile  the  possibilities  for  further  work 
are  still  very  great,  results  of  great  value  have  already  been  obtained, 
the  more  important  of  which  will  be  reviewed  here. 

One  of  the  fundamental  principles  regarding  the  structure  of  paint 
films  that  appears  to  have  oeen  confirmed  by  recent  study  is  that  a 
paint  coating  consisting  of  three  sizes  of  particles  is  superior  to  a  fihn 
containing  only  one  or  two  sizes  of  particles.  In  many  respects  the 
problems  connected  .with  the  preparation  of  paint  are  sunilar  to 
those  involved  in  the  preparation  of  concrete.  As  the  problem  with 
concrete  is  to  produce  strength  with  a  minimum  of  voids  by  using  a 
mixture  of  particles  of  three  or  more  determinate  or  characteristic 
si29es,  just  so  in  the  coating  of  paint  a  miniTniiTn  of  voids  and  a 
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mum  of  imperviousness  can  be  obtained  by  a  wise  selection  of  three 
pi^ents  which  suj)ply  these  three  diflFerent  determinate  or  charac- 
teristic sizes  of  particles. 

The  average  paint  coating  is  only  0.003  inch  thick,  yet  it  is  required 
to  withstand  expansion  and  contraction  of  the  unaerlying  surface, 
abrasion  or  wear  from  storms  of  dust,  sand,  rain,  sleet,  and  hail.  It 
must  have  both  hardness  enough  to  withstand  to  a  reasonable  extent 
this  surface  wear  and  elasticity  enough  to  meet  internal  strain  and  to 
conform  to  changes  in  the  underlying  surface,  and  it  must  penetrate 
and  cling  to  the  surface  upon  which  it  is  applied.  It  must  also 
retard  or  prevent  free  access  to  the  underlying  surface  of  both  moist- 
ure and  atmospheric  gases,  which  cause  decay.  Very  evidently, 
then,  not  only  the  physical  and  chemical  character  of  the  pigment 
particles  themselves  must  be  studied  in  this  connection,  but  also  the 
paint  vehicle  and  the  lumber  or  metal  to  which  the  paint  is  to  be 
applied  are  important  factors  to  be  considered. 

Lack  of  space  forbids  here  a  detailed  review  of  the  published 
results  of  the  laboratory  and  field  investigations  of  the  scientific  sec- 
tion of  the  Paint  Manufacturers'  Association;  conse(}uently,  inter- 
ested persons  are  referred  to  the  bibliography  of  publications  of  this 
association  given  at  the  end  of  this  chapter.  As  stated  in  Mineral 
Resources  for  1907,  test  fences  were  painted  early  in  1908  at  Pitts- 
burg and  at  Atlantic  City.  The  results  of  the  exposures  for  one  year 
in  moist  sea  air  to  sudden  and  considerable  changes  in  temperature 
and  to  the  abrasive  action  of  wind-blown  sand  at  Atlantic  City  of 
some  560  panels  painted  with  paints  made  under  47  different  for- 
mulas are  now  available  as  Bulletin  No.  16  of  the  scientific  section. 
Information  regarding  the  results  of  experiments  of  similar  character 
at  Pittsburg  will  soon  be  published  as  Bulletin  No.  17  of  the  same 
series. 

ATLANTIC  CITY  PAINT  TESTS. 

The  general  conclusions  that  have  been  drawn  from  the  Atlantic 
City  tests  are  as  follows:** 

Combination  paints. — A  mixture  containing' more  than  one  prime 
white  pigment,  either  with  or  without  a  small  percentage  of  inert 
pigments,  inakes  a  paint  that  is  far  superior  to  one  manufactured 
from  one  pigment  alone.  (This  confirms  the  theory  that  a  paint 
coat  should  consist  of  particles  of  more  than  one  size,  and,  since  each 
individual  pigment  possesses  particles  of  a  characteristic  size,  the 
best  way  to  effect  a  combination  of  three  sizes  in  order  to  reduce  the 
voids  to  a  minimum  is  to  select  three  pigments  whose  particles  are 
known  to  average  the  desired  sizes.)  The  prime  white  pigments 
used  in  mixtures  or  singly  were  basic  Carbonate  white  lead,  basic  sul- 
phate white  lead,  zinc  oxide,  and  zinc-lead  white.  The  inert  pig- 
ments are  gvpsum  (calcium  sulphate),  whiting  (calcium  carbonate), 
barytes  and,  blanc  fixe  (barium  sulphate),  asbestine  (magnesium 
silicate),  and  silica  (silicon  dioxide). 

White  lead. — ^AU  the  basic  carbonates  or  "straight  white  lead" 

panels  chalked,  checked,  and  weathered  badly,  but  the  color  and 

■■■  ■  ■  -       ^^^-^__— ^ 

a  Perry,  R.  S..  and  Gardner.  H.  A.,  First  annual  report  on  the  wearing  olpaiBts  applied  to . 
tcstfenoeB:  BulL  Sot  Seo.  EalatMto.  Anoo.  No.  16, 19W,  pp.  20-24. 
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hiding  power  remained  generally  good.  The  use  of  this  pigment 
alone  does  not  appear  to  have  been  successful.  A  large  percentage 
of  basic  carbonate  white  lead  in  a  paint,  however,  even  when  some- 
what in  preponderance,  shows  thus  far  excellent  results  when  the  pig- 
ments combined  therewith  were  selected  with  regard  to  a  proper  od- 
ance  of  good  qualities  and  a  proper  compensation  for  defects. 

Sublimed  white  lead. — This  pigment,  wnere  used  alone,  showed  good 
general  condition,  good  hiding  power,  eggshell  gloss,  good  color,  was 
somewhat  checked,  showed  considerable  chalking,  and  a  hardness  of 
2  in  a  scale  of  10. 

Zinc  oxide. — This  pigment,  where  used  alone,  was  in  fair  condition, 
had  fair  to  good  hiding  power,  good  color,  good  to  high  ffloss,  check- 
ing was  evident,  and  hardness  was  9  to  10.  On  one  panel  indications 
of  scaling  were  noticed. 

Zinc-lead  white, — A  panel  painted  with  this  pigment  alone  was 
found  in  good  condition,  the  hiding  power  was  fair,  the  color  good, 
the  gloss  good,  there  was  some  chaUang,  and  the  hardness  was  rated 
ate.  . 

Inert  pigments. — This  class  of  paint  materials,  called  also  "inert 
extenders,"  and  "reinforcing  pigments/' has  been  the  cause  of  much 
controversy  and  even  of  legislative  action.  The  tests  seemed  to  show 
what  was  generally  anticipated  beforehand  by  all  persons  informed 
on  paint  matters,  that  these  materials  have  no  especial  value  as  pig- 
ments when  used  alone,  but  that  their  intelligent  use  within  certain 
limits  is  necessary  for  the  production  of  a  satisfactory  mixed  paint 
for  such  conditions  of  exposure  as  prevail  at  Atlantic  City.  Some  of 
the  particular  points  noted  are  as  follows:  Gypsum  apparentlv  must 
be  used  with  discretion  in  the  paint  coating  because  of  its  solubility 
and  liability  to  leach  through  the  coating  of  linoxyn  (dried  film  of 
linseed  oil).  Whiting  or  calcium  carbonate  has  apparently  demon- 
strated that  it  is  efficient  in  moderate  percentages  in  the  manufacture 
of  paints,  but  an  excess  of  this  material  must  be  avoided.  Barytes 
and  blanc  fixe  seem  to  be  useful  when  the  percentage  is  well  subordi- 
nate to  the  percentages  of  prime  white  pigments;  the  use  of  a  mixture 
of  these  two  reinforcing  pigments,  which  are  physically  difi'erent  but 
chemically  the  same,  permits  advantage  to  be  taken  of  the  different 
sized  particles  exhibited  by  the  two  materials.  Asbestine,  judged 
from  tae  results  shown  by  formulas  containing  this  pigment,  appears 
to  be  useful  when  used  in  moderate  proportions,  and  the  same  may 
be  said  of  silica. 

Lithopone. — ^The  formulas  containing  large  percentages  of  lithopone 
failed  completely,  and  the  panels  were  removed  from  tne  fences.  The 
formulas  containing  this  pigment,  which  wore  the  best,  were  those  con- 
taining zinc  oxide  and  calcium  carbonate.  It  is  believed  that  a  large 
percentage  of  the  latter  pigments,  together  with  a  more  conservative 
percentage  of  lithopone,  will  give  a  combination  of  value  for  outdoor 
use.  (It  should  be  understood  that  this  was  an  unusually  severe 
outdoor  test,  and  that  it  in  no  wise  has  any  bearing  on  the  value  of 
lithopone  for  indoor  work.)  The  softness  of  this  pigment  seems  to 
require  for  outdoor  use  the  addition  of  a  hardening  agent,  such  as 
zinc  oxide,  and  in  tests  outlined  for  the  future  such  comoinations  will 
be  tried. 
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Unted  "joints. — ^The  yellow  and  gray  panels  all  showed  slower  wear, 
less  checHng,  and  less  chalking  than  the  white  panels  of  correspond- 
ing composition.  The  tints  were  produced  by  the  use  of  ocher,  lunber, 
bone  black,  lamp  black,  and  Venetian  red. 

Special  colors. — Of  the  four  .bases  on  which  Para  red  was  tried,  viz, 
basic  carbonate  white  lead,  sublimed  white  lead,  zinc  oxide,  and 
lithopone,  those  which  proved  the  best  were  lithopone  and  basic  car- 
bonate white  lead,  the  red  on  the  latter  being  much  brighter  than  on 
any  of  the  others.  Of  the  blues,  those  which  gave  the  greater  per- 
manence and  the  least  degree  of  fading  were  applied  to  panels  with 
sublimed  white  lead  and  zinc  oxide.  The  basic  carbonate  white  leads 
which  were  tinted  with  blues  showed  marked  failure  and,  in  some 
cases,  the  original  blue  panels  could  not  be  distinguished  from  panels 
of  un tinted  white  lead,  because  of  the  complete  fading  that  had  oc- 
curred. On  the  other  hand,  the  sublimed  white  lead  and  zinc  oxide, 
which  were  tinted  with  blues,  stood  up  remarkably  well.  The  chrome 
Teen,  subjected  to  tests,  was  found  to  be  in  excellent  condition;  it 
[id  not  fade  or  mildew.  The  bronze  green,  however,  lightened  some- 
what and  mildewed  in  spots,  possibly  because  of  segregation  of  car- 
bon. Tests  on  the  Atlantic  City  fences  arc  still  in  progress,  35  formu- 
las in  all  being  painted  on  a  new  batch  of  panels,  including  all  the 
orij^nal  white  leads  used  in  the  previous  tests.  Each  formula  is 
pamted  out  in  white,  yellow,  and  gray  on  panels  of  white  pine. 

PAINTS  FOR  PROTECTION  OF  IRON  AND  STEEL. 

According  to  Cushman**  the  corrosion  of  iron,  like  that  of  other 
metals,  is  an  electrochemical  phenomenon.  The  application  of  paint 
coating  constitutes  the  most  general  method  for  trie  preservation  of 
iron  and  steel,  and,  along  this  line,  the  electrochemical  theory  finds 
important  application.  A  large  amount  of  research  work  has  already 
been  done  on  this  subject  by  Cushman  and  others  in  detennining  the 
effect  which  all  well-known  pigments  have  on  steel,  and  it'has  Deen 
concluded  that  certain  pigments  were  unsafe  in  a  paint  designed  for 
the  protection  of  steel.  Such  pigments  have  been  classified  as  "  stimu- 
lators" of  corrosion.  Other  pigments  have  indicated  possible  prop- 
erties of  protecting  steel  from  corrosion  and  are  termed  "inhibitors." 
Still  other  pigments  were  found  neither  to  stimulate  nor  to  inhibit 
corrosion  to  any  marked  degree,  and  these  were  classified  as  "inde- 
terminates."  The  effect  of  certain  impurities  in  pigments  often  de- 
termines in  what  class  the  pigments  snail  be  placed.  The  effect  of 
certain  impurities  in  steel  likewise  may  influence  its  tendency  to  cor- 
rode, and  the  position  of  these  impurities  in  steel  may  localize  the 
corrosion.  Two  years  ago  Cushman*  suggested  that,  owing  to  their 
inhibitive  action  against  rusting,  the  slightly  soluble  chromates  should 
be  theoretically  the  best  protectors  to  oe  used  in  the  first  coat  to  be 
applied  to  iron  and  steel  surfaces.  A  long  series  of  tests  followed,  un- 
der taken  by  five  separate  investigators,*'  and  "from  these  results  a 

a  Cushman,  Allerton  S.,  The  preservation  of  iron  and  steel:  Bull.  U.  S.  Dept.  Agr.,  Office  of  Public  Roads, 

No.  35,  May  21, 1909,  p.  8. 
b  Cushman.  Allerton  B.,  The  corrosion  of  iron:  Proc.  Am.  Soc.  Testing  Materials,  vol.  7, 1907,  pp.  211-228: 
e  Cushman,  Allerton  B..  The  inhibitive  power  of  certain  pigments  on  the  corrosion  of  iron  and  steel. 

Proc.  Am.  Soc.  Testhig  Materials,  vol.  8, 19o8,  pp.  60&-«10. 
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tentative  classification  of  the  pigments  was  made  under  the  headings: 
(1)  Inhibitors,  (2)  indeterminates,  and  (3)  stimulators.  No  one  of 
the  50  pigments  tested  was,  however,  admitted  to  any  class  except 
in  the  cases  in  which  a  majority  of  the  investigators  reached  tne 
same  result/'  For  details  of  the  investigation  and  the  consequent 
classification  the  reader  is  referred  to  the  pamphlet  by  Dr.  Cushman: 
"The  Preservation  of  Iron  and  Steel." ** 

These  laboratory  results,  however,  have  been  considered  only  as 
a  step  to  further  and  more  practical  studies  and,  accordingly,  600 
large  plates,''  representing  three  different  kinds  of  steel  were  mounted 
in  wooden  frames  facing  the  seashore  near  Atlantic  City,  N.  J. 
These  plates  were  painted  under  the  strictest  test  conditions  with 
single  paints,  as  well  as  with  formulas  made  up  from  the  three  tenta- 
tive classes  of  pigments.  The  following  organizations  cooperated 
to  a  greater  or  less  extent  in  this  work:  United  States  Department  of 
Agriculture,  American  Societv  for  Testing  Materials,  Paint  Manu- 
facturers' Association  of  the  United  States,  Master  Painters'  Asso- 
ciation of  Pennsylvania,  Carnegie  Steel  Company,  and  American 
Rolling  Mill  Company.  The  test  plates  were  completed  and  exposed 
in  September,  1908,  and  they  are  being  inspected  from  time  to  time, 
and  at  the  inspection  incident  to  the  meeting  of  the  American  Society 
for  Testing  Materials  on  June  30,  1909,  certain  results  were  already 
evident.  It  is  believed  that  the  ultimate  results  will  be  of  much 
value  to  the  metallurgist,  to  the  engmeer,  and  to  all  persons  inter- 
ested in  paint  technology. 

Simultaneously  in  Pittsburg  there  was  erected  on  the  ground  of 
the  Carnegie  Technical  School  a  test  fence,  consisting  of  various 
grades  of  galvanized  steel  wire  and  woven  wire  panels.  These  wire 
fences  have  been  painted  in  part  with  special  inhibitive  paints  and 
have  in  part  been  left  unprotected.  The  comparative  tests  should 
in  time  yield  results  of  great  value. 

Experimental  tests  on  various  types  of  roofing  and  sheathing 
metals  was  undertaken  in  the  spring  of  1909  by  the  United  States 
Geological  Survey  at  its  structural  materials  laboratory  on  Youngs 
Pier,  at  Atlantic  City,  N.  J.  Here  a  number  of  plates  representinoj 
three  grades  of  material,  Bessemer  steel,  basic  open  hearth  steel, 
and  pure  iron,  including  flat  and  corrugated  siding  and  flat  and  cor- 
rugated roofing,  each  as  plain  black  metal,  as  galvanized  metal, 
and  as  tinned  metal.  The  galvanizii^  was  done  by  several  processes, 
including  the  Sherardizing  process.  These  plates  have  been  mounted 
in  an  exposed  position,  and  the  black  metal  plates  have  been  coated 
with  red  and  ^een  paints  containing  rust  inhibitors  in  the  pigment 
and  in  the  vehicle. 

Another  well-known  service  test  of  pigments  for  the  protection 
of  structural  steel  has  been  in  progress  lor  the  last  two  and  one-half 
years  on  the  Pennsylvania  Railroad  bridge  over  Susquehanna  River 
at  Havre  de  Grace,  Md.  The  apphcation  of  the  paint  and  the  subse- 
quent observations  have  been  under  the  auspices  of  the  American 
Society  for  Testing  Materials,  and  reports  have  been  published  by 
that  society  in  its  proceedings  for  1908  and  1909. 

a  Cushman.  Allerton  S..  The  preservation  of  Iron  and  steel:  Bull.  U.  8.  Dept.  Anr.,  Offloeor  PnbUe 
Roads,  No.  35,  Mav  21.  1909,  pp.  23^4. 

ft  For  details  on  the  construction  of  these  steel  test  fences,  see  Bulletin  No.  7  of  the  acientlflo  aeetioii  of  Um 
Paint  Manuf^tuiers'  Association  of  the  United  States. 


MINERAL  PAINTS.  695 

Although  it  is  too  early  to  ^ve  conclusiye  data  as  to  the  results 
of  these  various  actual  practical  tests,  yet  if  the  autoelectrolytic 
theory  of  the  cause  of  corrosion  be  applied  to  the  subject  of  pro- 
tection by  paint  films,  it  would,  in  general,  appear  that  pigments 
that  are  good  conductors  of  electricity  should  not  be  appliea  directly 
to  the  surface  of  iron  and  steel.  Specific  reasons  for  tnis  appear  in 
Cushman's  bulletin,'*  and  also  descriptions  of  other  expenments 
which  indicate  that  some  pigments  which  have  been  supposed  to  be 
excellent  for  protecting  steel  should  not,  in  reality,  be  used  for  the 
prime  coat,  and  that  some  pigments  which,  theoretically,  should 
inhibit  corrosion  act  apparenthr  as  a  stimulus.  This  fact  seems 
to  depend  on  the  technology  of  their  manufacture  and  whether  or 
not  impurities  are  present.  Cushman,  therfore,  advances  the  follow- 
ing conclusions:  (1)  The  name  of  the  type  of  pigment  does  not 
necessarily  guarantee  its  inhibitive  value;  (2)  pigments  that  are 
good  conductors  should  not  be  apphed  as  the  prime  or  contact  coating 
to  iron  and  steel;  and  (3)  if  pigments  contain  material  which  is, 
even  in  the  slightest  degree,  soluble  in  water,  the^  should  not  be 
used  unless  their  inhibitive  effect  on  corrosion  has  nrst  been  estab- 
lished by  tests. 
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By  J.  S.  DiLLER. 


INTRODUCTION. 

The  United  States  leads  all  other  countries  of  the  world  in  the 
conversion  of  raw  asbestos  into  manufactured  products,  although  a 
very  small  percentage  of  the  material  used,  much  less  than  1  per 
cent,  is  mined  in  the  United  States.  By  far  the  larger  part  of  it 
comes  from  Canada.  It  is  gratifying,  however,  to  note  that  the  pro- 
duction of  asbestos  in  the  United  States  is  on  the  increase  and  that 
most  of  the  increase  is  in  grades  that  are  better  than  those  previously 
produced.  The  bulk  of  the  asbestos  mined  in  the  United  States  has 
ever  been  of  the  amphibole  type,  but  in  1908  the  production  of  chryso- 
tile  advanced  decidedly  and  thus  affords  a  more  promising  outlook 
for  the  future. 

VARIETIES  AND  CHARACTERISTICS. 

The  most  general  characteristics  of  asbestos  and  the  ones  on  which 
its  utility  depend  are  its  fibrous  structure  and  its  incombustibility, 
but  all  the  varieties  are  not  equally  resistant  to  heat,  nor  do  they  pos- 
sess equal  flexibility  and  strength  of  fiber.  The  asbestos  of  com- 
merce includes  fibrous  minerals  of  different  species,  most  of  which 
belong  to  the  amphibole  type,  but  the  most  important  mineral  is 
chrysotile,  a  variety  of  serpentine. 

Amphibole  asbestos  is  generally  dull,  varies  in  color  from  greenish 
to  gray  and  white,  and,  though  flexible  for  the  most  part,  has  a  con- 
siderable degree  of  brittleness.  It  occurs  in  ancient  crystalline  roclcs 
that  have  been  crushed  and  sheared  under  great  pressure  in  the 
process  of  mountain  building,  and  it  appears  in  three  forms.  Two 
of  these  forms,  slip  fiber  and  cross  fiber,  are  veins,  and  the  third  is 
found  in  large  fibrous  masses,  generally  made  up  of  small  bunches 
of  asbestos  which  are  more  or  less  divergent  and  sometimes  dis- 
tinctly radial.  For  convenience  in  distinguishing  the  latter  form 
from  the  vein  fiber  (slip  fiber  and  cross  fiber) ,  the  designation  "  mass 
fiber  "  has  been  proposed  for  it. 

In  veins  of  slip-fiber  asbestos  the  fiber  lies  parallel  to  the  vein 
walls  and  marks  a  plane  of  fracture  along  which  the  two  sides  have 
slipped  upon  each  other  and  given  direction  to  the  development  of 
the  fiber.  Cross-fiber  asbestos  extends  directly  across  the  vein  which 
it  forms.  The  mass  fiber  is  not  in  veins,  but  forms  the  whole  mass 
of  the  rock,  in  which  veins  of  slip  or  cross  fiber  may  occur.  As  a 
matter  of  fact,  however,  where  mass  fiber  is  best  developed  veins  of 
slip  fiber  and  cross  fiber  are  rare  or  entirely  absent. 
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Chrysotile  asbestos  is  for  the  most  part  green,  rarely  yellowish, 
and  the  fiber  of  good  quality  has  a  sil^  luster  and  sufficient  tough- 
ness to  give  it  considerable  tensile  strength,  so  that  it  can  be  spun 
and  woven.  It  is  generally,  if  not  always,  associated  with  massive 
serpentine,  in  which  its  most  important  form  is  small  cross-fiber  veins 
varying  from  a  mere  film  to  a  few  inches  in  thickness,  though  in  some 
localities  there  is  much  slip-fiber  chrysotile  scattered  in  thin  sheets 
throughout  the  rock.  The  fibers  of  chrysotile  in  their  original  posi- 
tion extend  directly  across  the  vein,  but  subsequent  rock  movements 
may  make  them  appear  to  pass  into  slip  fiber,  as  at  East  Broughton, 
Canada. 

USES. 

The  fundamental  property  of  asbestos,  upon  which  its  use  depends, 
is  its  flexible,  fibrous  structure,  but  coupled  with  this  are  the  scarcely 
less  important  qualities  of  incombustibility  and  slow  conduction  of 
heat  and  electricity  when  the  mass  is  fiberized  and  porous,  which 
makes  it  valuable  not  only  for  fireproofing,  but  for  insulating  against 
heat  and  electricity. 

It  was  first  used  only  for  spinning  and  weaving,  to  make  incom- 
bustible thread,  yarn,  rope,  and  cloth,  and  this  use  has  continued  to 
be  the  most  important  application  ever  since  the  days  of  the  Greeks 
and  Romans.  Only  the  highest  ^ades  of  asbestos — ^Nos.  1  and  2 
crude,  with  best  grade  from  the  mills — can  be  used  for  this  purpose. 
Thread  can  now  oe  spun  so  fine  that  it  will  run  about  32,000  feet  to 
the  pound.  The  cloth  is  extensively  employed  for  making  theater 
curtains  and  for  other  fireproof  and  insulating  uses. 

Asbestos  has  been  widely  used  of  late  in  the  electrical  arts  as  a 
basis  of  insulation  which  must  withstand  somewhat  elevated  tem- 

{)eratures,  and  also  as  a  fibrous  binder  for  a  great  number  of  insu- 
ating  compositions.  It  has  a  fiber,  practically  the  only  one,  talc 
excepted,  which  is  of  a  refractory  nature  and  is  at  the  same  time  an 
electrical  insulator  of  high  order.  Further,  asbestos  is  not  affected 
chemically  by  many  of  the  active  chemical  agents  likely  to  attack 
most  insulations.  It  is  extensively  used  for  boiler  and  pipe  coverings 
to  prevent  heat  radiation,  and  its  efficiency  is  greatly  mcreased  by 
developing  the  cellular  structure  of  the  covering.  It  may  be  rendered 
more  efficient,  too,  by  a  composition  in  which  the  asbestos  acts  as  a 
binder  for  some  good  nonconductor.  There  are  many  patents  con- 
cerning mixtures  of  asbestos  with  various  compounds  to  produce  light 
incombustible  and  insulating  pastes  and  moldable  or  solid  material 
suited  to  many  different  purposes.  They  play  an  important  part  in 
many  fireproof  constructions  where  electricity  and  heat  are  used. 
Such  materials  are  asbestos  building  lumber,  century  shingles,  as- 
bestos wood,  asbestos  slate,  asbestic  for  stucco  and  plaster,  and  asbes- 
tolith. 

A  mass  of  asbestos  broken  into  fibers  and  then  again  compressed 
is  highly  porous;  but  it  may  be  rendered  not  only  waterproof,  but 
an  especially  effective  insulator,  under  conditions  of  varying  moisture, 
by  being  saturated  with  certain  varieties  of  asphalt. 

As  a  nonconductor  of  heat  it  is  used  not  only  in  the  preparation 
of  fireproof  safes  and  vaults,  but  also  for  cold-storage  and  cooling 
structures.     Houses  made  of  asbestos  materials  or  coated  with  asbes- 
tos throughout  are  not  only  warmer  in  winter,  but  cooler  in  summer. 
One  of  the  notable  applications  of  asbestos  in  recent  years  is  as  a 
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pi^ent  under  the  name  '^  asbestine,"  and  the  investigations  of  the 
scientific  section  of  the  Paint  Manufacturers'  Association  °  of  the 
United  States  shows  that  asbestine  is  a  most  valuable  piffment.  On 
account  of  its  fibrous  structure  it  has  the  property  of  nolding  up 
other  heavier  pigments  in  the  paint.  It  possesses  "tooth  "  or  ''  feel 
under  the  brush,  is  very  stable,  may  retard  chalking,  and  apparently 
gives  increased  strength  to  the  paint  coating;  when  used  with  paint 
containing  lead  and  zinc  it  adds  certain  properties  which  no  other 
pigment  can  give.  It  has  a  use  to-day  in  high-grade  paints.  How- 
ever, the  proportion  which  should  be  used  should  be  moderate.  If 
used  in  excess  it  cheapens  and  adulterates  the  paint. 

PRODUCTION  AND  IMPORTS. 

All  of  the  asbestos  mined  and  sold  in  the  United  States  in  1908  was 
mined  in  Georgia  and  Vermont,  and  the  total  output  of  the  various 
grades,  including  a  few  tons  of  high-grade  fiber  from  the  Grand  Can- 
yon (not  sold),  was  936  short  tons,  an  increase  from  1907  of  over  42 
per  cent.  The  total  value  of  the  output  of  refined  produced  in  1908 
was  $19,624,  as  compared  with  $11,889  in  1907,  which  represents  an 
increase  of  64  per  cent  in  the  value  of  the  output,  and  shows  that  the 
increase  in  production  has  been  mainly  in  the  better  grades.  This  is 
undoubtedly  due  to  the  fact  that  while  the  production  of  the  amphibole 
variety  remained  nearly  as  in  1907  the  increase  of  1908  was  almost 
wholly  in  chijsotile.  More  chrysotile  asbestos  was  produced  in 
1908  in  the  United  States  than  ever  before,  apparently.  This  affords 
an  encouraging  outlook,  especially  when  we  consider  that  the  actively 
producing  area  in  Canada  is  being  extended  farther  and  farther 
southwest  toward  the  Lowell  locality  of  Vermont. 

In  the  following  table  are  given  the  quantity  and  value  of  the 
asbestos  produced  in  the  United  States  annually  since  1890.  The 
table  includes  also  the  value  of  the  imported  asbestos,  both  unmanu- 
factured and  manufactured: 

Annual  production  and  annual  value  of  imports  of  asbestos  into  the  United 

States.  lS90-nmS, 


Year. 


Prodnt'tion. 


1H90 

1891 1 

i»92 ; 

1893 ! 

1894 

1896 

1896 

1897 

1898 

1899 

1900 

1901 

1902 

1903 ' 

1904 

1905 

1906 

1907 

1908 


Value  of  imports. 


(Quantity 
(short 
tons). 

Value. 
W,660 

ITn  manu- 
factured. 

71 

9252,557 

66 

3,960 

353,689 

1(M 

6,416 

262,433 

60 

2,500 

175,602 

•325 

4,463 

240,029 

795 

13,525 

225,147 

504 

6,100 

229,084 

580 

6,450 

263,640 

605 

10,300 

287,636 

681 

11,740 

803,119 

1,054 

16,310 

331,796 

747 

13,498 

667,087 

1,005 

16,200 

729,421 

887 

16,760 

657,2t;9 

1,480 

25,740 

700,672 

3,109 

42,975 

776,362 

1,695 

28,565 

1,010,454 

653 

11,899 

1.104.109 

936 

19,624 

1,068,822 

Manufac- 
luriHi. 


95,342 

4,872 

7,209 

9,403 

15,989 

19,731 

5,773 

4,634 

12,897 

8,949 

24,155 

24.741 

33,011 

32,068 

61,290 

70,117 

66,716 

20Q»871 

127,548 


Total. 


$257,899 
368,461 
269,642 
185.005 
256,018 
244,878 
234,857 
268,264 
300,683 
812,068 
855,961 
691,828 
762,432 
689,827 
761,882 
84e,«» 

i,r 

1.3 


>^1 


«  Private*  letter  from  Its  director,  Robert  S.  I'erry,  June  4,  1909. 
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The  total  production  in  the  United  States  for  1908  is  but  little 
more  than  1.4  per  cent  of  that  of  Canada  for  1908,  and  its  insignifi- 
cance as  a  factor  in  the  asbestos  industry  becomes  even  more  pro- 
nounced when  the  quality  of  the  material  is  taken  into  consideration. 
The  asbestos  mined  in  the  United  States  is  still,  for  the  most  part,  of 
the  amphibole  type,  and  much  of  it  is  exported.  Very  little  chryso- 
tile  is  produced  m  this  country  that  will  spin,  and  none  has  been 
produced  that  is  of  as  good  quality  as  the  best  of  the  spinning  grades 
of  Canada,  but  with  further  exploitation  it  is  hoped  that  oetter 
grades  may  be  found  that  are  workable. 

Canada  still  continues  to  be  the  greatest  source  of  the  raw  asbestos 
used  in  the  manufactories  of  the  United  States.  Raw  asbestos  is 
imported  duty  free,  but  on  the  manufactured  asbestos  there  is  a  duty 
of  25  per  cent. 

The  total  value  of  the  unmanufactured  asbestos  exported  from 
Canada  during  the  calendar  year  1908  was  $1,842,763.  The  total  value 
of  that  imported  by  the  United  States  for  the  same  time  was 
$1,068,322,  from  which  it  appears  that  much  over  half  of  all  the 
asbestos  exported  by  Canada  came  to  the  United  States.  The  total 
value  of  the  unmanufactured  asbestos  imported  by  the  United  States 
in  1907  from  other  parts  of  the  world,  excepting  Canada,  was  only 
$1,646.  About  half  of  it  came  from  Germany  and  the  remainder 
equally  from  Italy  and  the  United  Kingdom.  It  is  evident  that  as 
yet  Russia  plays  no  appreciable  part  in  the  asbestos  industry  of  the 
United  States. 

PRICES  AND  CONDITIONS  OF  TRADE. 

Although  the  trade  conditions  of  the  Middle  West  and  the  South 
have  been  reported  much  below  the  normal,  the  demand  in  the  East- 
ern States  is  said,  by  most  of  those  familiar  with  the  industrv,  to  have 
remained  reasonably  steady  throughout  the  year,  with  no  changes  of 
any  moment  as  regards  pricCvS,  unless  it  be  a  slight  sagging  in  the 
prices  of  some  of  the  lower  grades.  The  outlook  for  the  coming  j'oar 
IS  for  lower  prices  on  the  lower  gi*ades  of  material,  but  high-grade 
crudes  and  fibers  will  probably  remain  at  the  present  prices. 

The  distressed  trade  conditions  which  existed  in  the  United  States 
and  Canada  during  1908  extended  to  the  countries  of  Europe,  result- 
ing in  a  moderate  falling  off  of  exports  in  1908  from  Canada,  as 
compared  with  1907,  when  the  supply  was  not  equal  to  the  demand. 

The  whole  asbestos  industry,  however,  is  better  established  now 
than  ever  before  and,  with  stable  trade  conditions,  must  greatly 
increase  in  volume. 

The  range  of  prices  for  the  various  grades  is  about  as  follows : 

No.  1  crude  asbestos l>er  short  ton. _       $27.'>-$3,%(» 

Xo.  2  crude  asbestos do 150-  2^*^ 

Asbestos  fiber  (accordlnj?  to  grading) do 25-  15«> 

Pines  (according  to  grading) do 10-    2r» 

Asbestic  (a  by-product),  averaging  in  1907 do Less  than  $1 

CANADIAN  PRODUCTION  AND  CONDITIONS. 

From  the  fact  that  the  Canadian  asbestos  is  the  chief  factor  in  the 
control  of  the  asbestos  industry  of  the  United  States  and  to  a  marked 
degree  of  the  world  and  that  the  development  of  the  industry  is  coeval 
with  that  of  the  Canadian  mines,  the  following  table  is  introduced : 
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Production  of  aaheatos  and  ashestic  in  Canada  for  the  calendar  years  1895-1908, 

in  short  tons.^ 


Year. 


Asbestos. 


Asbestic. 


1895 
18% 
1897 
1898 
1899 
1900 
1901 
1902 
1903 
12M 
1905 
1906 
1907 

i9as 


Quantity.)     Value.      Quantity 


8,756 
10,892 
13,202 
16,124 
17,700 
21,621 
82,892 
80,219 
81,129 
85,611 
50,669 
60,761 
62,130 
65,634 


9368,175 

423,066 

899,528 

475, 181 

468,635 

729,886 

1,248,645 

1,126,688 

915,888 

1,213,502 

1,486,359 

2,036,428 

2.484,768 

2,547,507 


1,358 

17,240 

7,661 

7,746 

7,520 

7,325 

10,197 

10,548 

12,854 

17,594 

21,424 

28,296 

25,239 


Value. 


96,790 
45,840 
16,066 
17,214 
18,545 
11,114 
21,631 
16,869 
12,850 
16,900 
•23,715 
20,275 
25,829 


«  Obtained  from  the  report  of  the  director  of  mines  on  the  mines  and  metallurgical 
industries  of  Canada  for  1907-8,  pp.  448,  936.  The  table  published  in  the  report  by  the 
United  States  Geolo^rical  Survey  on  asbestos  for  1907  was  based  on  preliminary  reports 
of  the  director  of  mines  and  subject  to  correction. 

• 

The  output  noted  for  Canada  in  1908  is  only  a  preliminary  state- 
ment, but  it  is  sufficiently  close  to  indicate  clearly  a  decided  increase 
in  the  value  of  the  production  since  1907.  Although  there  was  an 
increase  of  3,404  tons  in  the  output  of  asbestos  in  1908  over  1907,  there 
was  in  the  same  year  a  decrease  of  3,057  tons  in  the  output  of  asbes- 
tic.  Nevertheless,  there  was  a  total  increase  of  $68,293  in  the  value 
of  the  production,  showing  that  the  increase  was  in  the  high  grades. 
Twelve  operating  companies  reported  their  output  and  employed 
2,643  men. 

In  the  mining  plants  there  were  great  improvements,  especially  in 
the  East  Brougnton  district,  where  two  mills  were  completed  in  1908, 
and  a  large  one,  the  500-ton  mill  of  the  Frontenac  Company,  is  still 
under  construction. 

The  greatest  producing  mines  of  Canada  still  center  in  Asbestos 
Hill,  at  Thetford,  w^here  the  King  Brothers,  the  Bell,  the  Johnson, 
and  the  Beaver  mines  are  located,  and  where  electric  power  has  been 
so  successfully  used. 

The  greatest  extension  of  the  asbestos  mining  field  in  1908  has 
been  in  the  East  Broughton  district,  and  it  is  of  interest  to  note  that 
there  is  much  actinolite  reported  in  that  region.  The  rocks  are  much 
more  crushed  and  altered  than  at  Thetford  and  Black  Lake. 

Of  greater  significance  to  the  United  States  is  the  extension  of 
the  asbestos  mining  region  of  Canada  southwest  to  Eastman,  which 
is  near  the  international  boundary,  and  only  about  40  miles  from 
the  asbestos  locality  near  Lowell,  Vt. 

United  States  Consul  Paul  Lang,  of  Sherbrooke,  reports,  January 
20,  1909,  that  several  companies  have  organized  to  develop  the  new 
mines  at  Eastman,  and  states  that  "  The  Orf  ord  Mountain  Railroad 
is  near  these  properties,  and  a  spur  will  be  built  from  the  main  line 
to  the  mills,  which  are  already  in  course  of  construction." 

Actinolite  was  mined  in  Canada  up  to  1903,  when  the  greatest 
output  amounted  to  550  tons,  valued  at  $3,108.  None  has  been  re- 
poited  by  the  department  of  mines  since.  Practically  all  of  the 
asbestos  reported  in  the  table  passes  in  the  trade  as  chrysotilOi 
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although  some  of  it  contains  a  considerable  admixture  of  slip  fiber, 
which  is  mostly  actinolite.  Although  more  expensive,  chrysotile  is 
more  uniform  and  of  so  much  better  quality  than  actinolite  that  it 
drives  the  latter  out  of  the  market.  Small  quantities  of  slip  fiber, 
which  appear  to  be  chiefly  actinolite,  occur  in  nearly  all  the  Canadian 
mines,  and  unless  it  is  removed  before  milling,  as  it  is  in  the  best 
mines,  it  lowers  the  grade  of  the  fiber. 

On  account  of  the  irregularity  in  the  distribution  of  the  asbestos- 
rich  serpentine  there  has  been  more  or  less  doubt  concerning  the 
greatest  depth  at  which  asbestos  mining  might  be  expected  to  pay. 
ut  with  the  increase  in  the  depth  of  the  large  paying  mines  at 
Thetford,  and  especially  with  the  discovery  of  good  asbestos  in  one 
of  the  mines  at  iblack  Lake  at  a  depth  of  400  feet,  great  confidence 
prevails. 

RUSSIAN  PRODUCTION  AND  OUTIX>OK. 

Of  late  years  Russia  has  become  an  important  producer  of  asbestos. 
The  mines  are  as  yet  of  only  local  development,  but  the  abundance 
of  the  asbestos,  its  relations  to  market,  and  the  cheapness  of  labor  in- 
dicate that  Russia  will  appear  in  the  not  distant  future  a  much  larger 
producer  than  to-day. 

In  general,  it  should  be  said,  however,  of  the  Russian  asbestos  that 
it  is  much  harsher  to  the  touch  than  that  of  Canada  and  less  suitable 
for  spinning.  This  may  be  due,  at  least  in  part,  to  the  fact  that  the 
mines  are  in  shallow  open  cuts  and  the  rocks  decidedly  affected  by 
weathering.  The  region  is  flat  and  not  well  drained,  so  that  the  open, 
shallow  mining  pits  encounter  an  abundance  of  water,  which  is 
greatly  to  their  disadvantage.  Furthermore,  much  of  the  region  is 
covered  with  glacial  drift  and  forest  and  the  working  season  is  short 
and  interrupted.  The  working  season  lasts  from  May  to  October, 
but  as  most  of  the  workmen  are  farmers,  who  must  attend  to  their 
farms  in  July  and  August,  the  mine  work  is  interrupted  for  two 
months.    The  mines  are  said  to  employ  15,000  men,  chiefly  peasants. 

According  to  Consul-General  Hunter  Sharp's  report  from  Moscow, 
February  12,  1909,  there  was  in  1905  a  total  output  of  7,894  tons  of 
asbestos  from  the  Russian  mines,  which  varied  in  price  f .  o.  b.  at  the 
mines  from  $25  to  $117  per  ton.  The  greater  part,  6,495  tons,  came 
from  the  25  mines  in  the  Perm  district  of  the  Urals ;  the  remainder. 
1,490  tons,  came  from  the  Minusinsk  mining  district  on  Yenisei 
River,  not  far  from  the  Trans-Siberian  Railroad. 

Asbestos  was  discovered  in  the  Ural  Mountains  nearly  two  hundred 
years  ago,  but  it  was  not  until  about  1885,  when  Baron  Girard  took 
hold  of  the  matter,  that  systematic  development  began.  The  methods 
employed  at  first  were  primitive,  but  they  have  steadily  advanced 
until  at  the  present  time  some  of  the  mines  have  modern  equipment 
with  electric  power. 

The  mines  are  broad,  shallow,  open  cuts,  and  the  serpentine  is 
generally  so  soft  as  to  be  easily  mined  with  a  pick.  In  the  deepest 
workings,  70  feet,  the  rocks  are  becoming  more  solid,  and  explosives 
have  to  be  used. 

The  growth  of  the  Russian  asbestos  mines  is  indicated  by  compar- 
ing the  total  output  of  1,167  tons  in  1893  with  10,308  tons,  the  output 
in  1907,  a  relative  advance  which  approaches  that  of  Canada  tot  the 
same  period. 
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The  principal  mines  in  Eussia,  as  described  by  Krijanousky,*  are 
located  about  57  miles  north  of  Ekaterinburg  in  the  Ural  Mountains. 
According  to  Krijanousky's  map,  the  mining  district  has  a  length 
of  about  18  miles  north  and  south  and  a  width  of  from  2  to  3  miles. 
The  mines  are  limited  to  a  mass  of  serpentine  which  is  bounded  by 
schist  or  slate  on  the  west  and  by  granite  on  the  east.  In  the  northern 
and  southern  parts  of  this  mining  region  the  mines  are  not  as  pro- 
ductive as  those  in  the  middle  portion  of  the  field,  where  the  mines 
of  Baron  Girard  and  Korff  are  situated. 

The  genesis  of  the  serpentine  is  suggested  by  the  associated  dial- 
lage.  The  serpentine  is  cut  by  dikes  of  diabase  as  well  as  porphyry, 
and  by  a  few  veins  of  quartz.  The  asbestos  is  not  found  everywhere 
in  the  serpentine,  but  is  confined  to  ellipsoidal  portions  which  in- 
variably have  their  longer  axis  north  and  south,  these  portions  some- 
times attaining  a  length  of  3,500  feet  and  a  width  of  1,000  feet.  Gen- 
erally within  each  ellipsoid  the  eastern  and  western  borders  are  less 
rich  in  asbestos  than  the  central  portion  running  north  and  south. 
The  veins  of  cross-fiber  asbestos  run  generally  north  and  south  with 
vertical  dips,  although  some  of  the  veins  are  nearly  horizontal. 
Masses  of  slip  fiber  are  present,  but  not  abundant.  The  richest  ellip- 
soidal masses  bearing  asbestos  occur  in  the  middle  part  of  the  field. 
^ATiere  richest,  the  yield  is  from  42  to  55  pounds  of  asbestos  per  cubic 
yard;  while  in  the  other  mines  to  the  north  and  south  the  yield  is 
from  28  to  33  pounds  per  cubic  yard. 

Krijanousky  describes  in  detail  the  Russian  method  of  milling 
asbestos  and  grading  it  in  preparation  for  the  market.  The  fiber 
is  separated  into  five  grades  according  to  length,  ranging  from  4  centi- 
meters down  to  about  one-half  centimeter.  His  paper  is  the  most 
important  the  writer  has  found  concerning  Russian  asbestos. 

The  actively  producing  mines  of  the  Ural,  as  already  stated,  are 
north  of  Ekaterinburg.  Although  activel}^  mined  for  only  about 
20  miles,  asbestos  has  been  reported  at  many  localities  to  the  south 
for  a  distance  of  200  miles  from  Ekaterinburg  to  Orenburg,  where 
active  prospecting  is  now  going  on. 

In  Siberia,  although  an  output  is  reported  from  only  one  mining 
region — ^that  of  the  Minusinsk,  on  Yenisei  River — asbestos  is  reported 
from  many  localities  in  the  Altai  mountain  region  and  to  the  south- 
ward, but  of  the  real  value  of  these  deposits  Rttle  knowledge  is  yet 
available. 

NOTES  ON  THE  ASBESTOS  DEPOSITS  OF  THE  UNITED 

STATES. 

GENERAL  STATEMENT. 

It  is  a  matter  of  surprise  that  a  country  so  large  as  the  United 
States  and  so  rich  in  varied  mineral  resources  should  yield  so  little 
asbestos,  notwithstanding  the  fact  that  the  belt  of  ancient  crystalline 
rocks  in  which  the  asbestos  mines  of  Canada  occur  extends  from  the 
vicinity  of  Quebec  southwestward  through  all  the  States  to  Alabama. 
The  successful  mining  in  this  belt  is  confined  almost  wholly  to 
Canada,  where  the  asbestos  is  chrysotile.    In  the  same  belt  within  the 

*  Krijanousky,  V.  J.,  Occurrences  of  serpentine  and  asbestos  on  the  BeresoTski,  Kamen- 
sU,  mm  Monoten  atatc<fei  In  the  Ural  Mountains.  (Published  in  BuaslaiL)  Won  ot  tlM 
Ueological  Museum  of  Peter  the  Great,  Imp.  Acad.  Sci..  vol.  1,  No.  3,  10OT. 
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United  States  there  are  only  two  active  mines  at  present  and  both  are 
small,  one  in  Vermont  producing  chrysotile  asbestos  and  the  other 
in  Georgia  producing  amphibole  asbestos.  There  are  many  prospects 
between  Vermont  and  Georgia,  and  practically  all  of  them  show 
amphibole  asbestos.  This  difference  in  the  specific  character  of  the 
asbestos  is  related  in  large  measure  to  the  mineralogical  composition 
of  the  country  rock  from  which  the  asbestos  is  derived.  Before  the 
Canadian  mines  supplied  a  better  grade  of  material  (chrysotile), 
there  were  a  number  of  small  mines  of  amphibole  asbestos  in  Massa- 
chusetts, Connecticut,  Virginia,  North  Carolina,  and  South  Carolina, 
as  well  as  in  Georgia.  The  best  grade  of  asbestos  (chrysotile)  is 
associated  with  serpentine  derived  from  peridotite,  a  rock  of  whidi 
olivine  was  originally  the  chief  constituent;  amphibole  asbestos,  fre- 
quently referred  to  as  actinolite,  is  generally  derived  from  the  altera- 
tion 01  pyroxene. 

DEPOSITS  BY  STATES. 
VERMONT. 

The  Lowell  Lumber  and  Asbestos  Company,  of  which  William  G. 
Gallagher  is  president,  erected  an  asbestos  mill  on  what  was  once 
known  as  the  Tucker  property,  near  Mount  Belvidere,"  in  the  vicin- 
ity of  Lowell,  Vt.  The  mill  began  operations  in  the  spring  of  1908 
and  continued  running  for  a  considerable  portion  of  the  year.  Thus 
Vermont  enters  again  the  list  of  producing  States  under  what  seem 
to  be  promising  general  conditions.  The  total  output  of  the  United 
States  has  thus  not  only  been  increased  in  quantity  but  bettered  in 
quality.  , 

The  mill  is  nearly  160  feet  in  length,  about  40  feet  in  width,  and 
2  stories  in  height.  Its  machinery  embraces  jaw  crushers,  screens, 
rotary  driers,  Raymond  pulverizers,  double-cone  separators  connected 
with  fans,  and  numerous  ingeniously  arranged  air  currents  in  flues 
and  chambers  devised  by  E.  B.  Craven  for  separating  the  various 
grades  of  fiber  from  one  another,  as  well  as  from  the  nonfibrous  rock 
particles  of  sand  and  dust.  The  cyclone,  so  frequently  emploved 
in  Canadian  mines,  is  not  used  at  Lowell,  nor  is  any  of  the  filler 
picked  up  from  the  open  screens  by  suction.  The  mill  appears  to  be 
very  efficient  and  the  output  clean  and  satisfactory.  Px^paration  is 
being  made  to  install  a  water-power  electric  plant  that  will  greatly 
increase  the  possibilities  of  the  mill.  The  mill  is  near  the  mine, 
which  is  on  a  low  bluff,  and  gravity  carries  the  rock  by  a  large  bucket 
tramway  only  about  300  feet  to  the  storage  bin  of  the  crusher  at  the 
top  of  the  mili. 

By  the  milling  process  several  grades  of  asbestos  are  produced. 
The  first  grade  can  be  spun,  the  second  and  third  grades  are  adapted 
to  the  manufacture  of  asbestos  coverings,  and  the  fourth  and  fifth 
grades  are  best  suited  for  paper  stock. 


•Perkins,  G.  H.,  Rept.  State  Geologist  of  Vermont  for  1007-8,  pp.  53-55; 
V.  F.,  Rept.  state  Geologist  of  Vermont  for  1003-4.  pp.  85-102;  aifw  Bull.  0«ol. 
America,  vol.  16,  pp.  410-446. 
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ARIZONA. 

The  best  asbestos  yet  found  anywhere  in  the  United  States  occurs 
in  a  "  national  monument "  near  the  bottom  of  the  Grand  Canyon  of 
Arizona.  The  quality  of  the  asbestos  is  exceptional,  as  are  also  the 
grandeur  of  the  scenery  in  its  locality  and  the  peculiarity  of  its  mode 
of  occurrence. 

It  is  cross-fiber  chrysotile,  and  locally  the  fiber  is  4  inches  in  length. 
This  locality  has  been  described  in  Mineral  Eesources  for  1904  and 
1907.  The  asbestos  outcrop  being  1,000  feet  above  the  bottom  of 
the  canyon  on  the  north  side,  the  asbestos  must  be  packed  on  donkeys 
about  a  dozen  miles  down  one  side  of  the  canyon  and  up  the  other 
4,000  feet  to  the  brink  upon  the  south  side,  from  which  point  it  must 
be  hauled  20  miles  to  the  railroad  for  shipment. 

The  asbestos  is  associated  with  a  belt  of  limestone  where  affected 
by  an  intrusion  of  diabase.  The  serpentine  including  the  chrysotile 
is  supposed  to  have  been  derived  from  pyroxene  contained  in  the 
limestone,  and  forms  a  narrow  belt  in  the  limestone  wherever  influ- 
enced by  the  diabase. 

These  rocks  have  recently  been  studied  in  detail  by  L.  F.  Noble,* 
who  has  traced  the  asbestos  for  a  number  of  miles  west  from  Asbestos 
Creek,  and  has  shown  that  it  probably  occurs  on  the  west  side  of 
Powell's  Butte.  This  asbestos  outcrop,  though  narrow  and  not  con- 
tinuous, occurs  at  intervals  in  the  same  horizon  for  many  miles  in  the 
depth  of  the  Grand  Canyon.  The  inaccessibilitjr  of  its  locality  and 
the  diflBiculty  of  mining  so  thin  a  mass  will  limit  the  operations  to 
open  cuts  along  the  outcrop,  permitting  shipment  of  only  the  hand- 
cobbed,  best  grade  of  material.  A  small  quantity  of  such  material, 
less  than  a  carload,  has  been  brought  up  to  the  brink  of  the  canyon 
from  the  prospects  near  Bass's  Ferry,  but  none  has  yet  been  sold. 

GEORGIA. 

The  returns  from  Georgia  show  a  slightly  increased  output  at 
Sail  Mountain,  the  only  place  in  the  State  where  asbestos  is  mined 
at  present  The  peculiar  fiberized  amphibolite  which  has  been  mined 
ana  milled  at  Sail  Mountain  for  over  a  dozen  years  is  described  in 
the  report  on  asbestos  in  1907  *  and  need  not  be  repeated  here.  The 
whole  mass  of  the  rock  is  fibrous  and  has  been  successfully  mined  only 
where  it  has  softened  by  weathering.  Other  masses  of  essentially 
the  same  rock  have  been  round  in  that  vicinity  only. 

OTHER  STATES. 

Wyoming. — In  Wyoming,  the  Caspar  region  continues  to  attract 
attention.  Some  development  worl^  has  been  done  on  the  property 
of  the  North  American  Asbestos  Company  of  Caspar  Mountain  and 
on  the  claims  of  the  Wyoming  Consolidated  Asbestos  Company  of 
Smith  Creek,  but  their  operations  have  been  limited  and  mill  con- 
struction was  not  reached  in   1908,  although  it  is  reported  from 

•  Private  letter ;  data  not  yet  published. 

» Mineral  Resources  U.  S.  for  1907,  U.  S.  Geol.  Survey,  1908,  pp.  716-718. 
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The  term  "bituminous  rock"  is  used  to  designate  all  kinds  of  rock, 
whether  in  a  friable  or  solid  state,  that  contain  an  appreciable  quan- 
tity of  bitumen  or  asphalt  intermingled  with  its  particles.  Bitumi- 
nous rock,  therefore,  mcludes  asphaltic  earth,  sana,  sandstone,  shale, 
limestone,  etc.  The  volume,  richness,  and  adaptability  of  the 
various  deposits  of  bituminous  rock  are  not  subjects  for  consideration 
in  a  report  on  the  statistics  of  production.  It  is  pertinent  to  remark, 
however,  that  an  asphalt  rock,  though  rich  in  bitumen,  may  not  be 
appUcable  in  the  paving  or  other  industries.  It  is  necessary  to  know 
that  the  bitumen  content  of  the  rock  is  in  sufficient  quantity  and  has 
the  composition  and  consistency  of  a  true  asphalt,  and  that  it  is  not 
a  maltha  or  an  oil  bitmnen  which  can  not  be  utilized  succe^fully  for 
certain  industrial  purposes  without  distillation,  if  at  all.  It  is  equally 
essential  to  know  that  the  sand,  limestone,  or  other  rock  material 
that  contains  the  bitmnen  is  of  the  proper  nature  as  a  filler  in  the 
utilization  of  the  bituminous  rock  for  paving  or  other  purposes.  A 
lack  of  the  proper  knowledge  of  the  quantity,  quality,  and  uses  of 
bituminous  rock  on  the  part  of  many  wno  have  attempted  to  develop 
this  material  has  resulted  in  a  greater  loss  than  gain  manj  times  over. 
Large  investments  have  been  made  even  before  ascertaming  facts  in 
regard  to  the  quantity  of  bitxmiinous  rock  available,  not  to  mention 
the  quality  as  a  whole. 

OCCURRENCE, 

The  asphaltic  hydrocarbons  occur  naturally  in  three  principal 
forms:  (1)  In  a  viscous,  semiliquid  state  filling  interstices  and  cavi- 
ties in  rocks  of  almost  every  class,  but  most  aoundantly  in  sand,  as 
asphaltic  sand,  and  in  sandstone  and  limestone  strata;  (2)  as  viscous 
and  semisolid,  tenacious  exudations  from  the  earth,  either  from  the 
eimosed  bitmninous  rock  or  from  subterranean  passages;  (3)  as  a 
solid,  filling  fissures,  or  cavities  cutting  across  or  extending  between 
beds  of  rocK.  The  asphalts  and  other  torms  of  bitumen  are  found  in 
commercial  quantity  m  or  associated  with  sedimentary  rocks  of  all 
kinds  and  of  all  ages  from  the  Ordovician  to  the  Pleistocene.  They 
are  found  in  smaller  quantities  impregnating  certain  schists,  an^ 
occasionally  in  igneous  rocks. 

Bituminous  rock. — Extensive  deposits  of  asphaltic  shale  and  sand- 
stone are  foimd  in  California  in  and  contiguous  to  the  oil  fields  from 
the  vicinity  of  Santa  Cruz  southwestwara,  generally  parallel  with 
the  coast.  Bitumen  penneates  porous  sandy  strata  and  exudes  at 
the  surface  from  highlj  bituminous  oil-bearing  deposits,  and  is  found 
in  smaller  quantities  m  veins  cutting  the  same  class  of  rocks.  The 
asphalt  in  tnis  region  appears  for  the  most  part  to  be  a  residue  by 
natural  distillation  at  or  near  the  surface  of  tne  earth  from  the  same 
crude  oil  that  yields  the  oil  asphalt. 

Utah  contains  large  deposits  of  both  asphaltic  limestone  and  sand- 
stone. Those  probably  of  greatest  jpurity  and  highest  quality  are 
the  asphaltic  limestones  in  the  vicimty  of  Indian  and  LaKe  canvons 
in  Strawberry  Creek  Valley,  Wasatch  County;  on  Tie  Fork  of  Soldier 
Creek  northwest  of  Tucker,  on  the  Rio  Grande  Western  Ridlroad, 
Utah  Coxmty;  and  between  Soldier  and  Diamond  creeks  a  few  miles 
northeast  or  Thistle  Jimction,  in  the  same  county.  Bitimunous- 
rock  deposits  are  also  reported  from  the  same  vicinities  south  of 
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Thistle  Junction.  Similar  deposits  of  bituminous  limestone  are 
known  near  the  head  of  Whittemore  Canyon  north  of  Simnjside,  in 
Carbon  County.  In  the  Strawberry  Creek  valley  especially  the 
bituminous  rock  seems  to  be  associated  with  veins  of  wurtzelite,  and 
it  is  probable  that  the  asphalt  contained  in  the  limestone  partakes 
of  the  nature  of  wurtzelite  or  ^ilsonite.  The  natural  asphalt  that 
exudes  from  the  bituminous  rock  of  certain  localities  in  Wasatch  and 
Carbon  coimties  is  noticeably  tenacious  and  elastic.  Bituminous 
sandstone  is  reported  in  Uinta  Coimty  east  and  northwest  of  Jensen, 
and  in  the  Book  Cliffs  toward  the  source  of  Willow  and  Whittemore 
creeks  in  Carbon  County.  These  bituminous-rock  deposits  are  flat 
lying  and  are  usually  accessible  from  tne  sides  of  the  canyon  and 
valleys.  All  the  bituminous-rock  deposits  of  Utah  at  present  known 
are  contained  in  formations  of  Tertiary  or  later  age,  and  occur  in  or 
near  the  boimdaries  of  the  Uinta  Basin. 

Extensive  deposits  of  bituminous  rock  of  variable  richness  are 
found  in  Oklahoma.  Flat-lyin^  strata  of  bituminous  sand  occur  in 
eastern  Stephens,  in  Jefferson,  m  Comanche,  and  in  Carter  coimties 
in  late  Carboniferous  strata.  Notable  deposits  also  occur  near  Loco 
and  Asphaltum,  and  asphaltic  sandstones,  more  or  less  steeply  in- 
clined, are  found  in  Carboniferous  rocks  near  Woodford,  Ardmore, 
Overbrook,  Buckhom,  and  Fitzhugh.  Bituminous  sandstone  and 
limestone  in  lai]ge  quantity  and  of  considerable  richness,  impregnating 
rocks  of  Ordovician  age,  are  found  at  Gilsonite  and  near  Sulphur  and 
Dougherty,  in  Murray  County. 

Bituminous  rock  is  found  in  Texas  as  asphaltic  sand  and  limestone, 
occurring  in  the  basal  Comanche  rocks  in  Burnett  County,  near  the 
town  of  Burnett,  and  in  Montague  County,  near  St.  Joe;  as  asphaltic 
limestone  of  Cretaceous  age  m  Nueces  Coimty;  and  as  asphaltic 
limestone  in  Uvalde  County — which  appears  to  be  of  better  qualitv 
and  of  more  interest  at  the  present  time  than  the  bituminous  sand- 
stone found  elsewhere  in  Texas.  ^  This  limestone  is  very  porous,  and 
the  interstices  and  cavities  contain  a  semisolid  asphalt. 

The  asphalts  of  Kentucky  occur  as  bituminous  impregnations  of 
flat-lying  Carboniferous  sandstones,  chiefly  in  the  western  part  of 
the  State,  in  Breckenridge,  Grayson,  Edmonson,  Warren,  ana  Logan 
counties,  and  in  Carter  and  Flovd  counties  in  the  northeastern  part. 

Asphaltic  sandstone  of  possible  commercial  value  is  found  in  south- 
western Wjroming  in  sec.  15,  T.  15  N.,  R.  118  W.  This  bed  is  6  feet 
thick,  and  its  areal  extent  is  not  known.  ^  Another  asphaltic  sand- 
stone of  similar  quality  and  of  the  same  thickness  occurs  in  the  Big- 
horn Basin,  in  northern  Wyoming,  sees.  28,  29,  32,  and  33,  T.  62  N., 
R.  89  W. 

Asphaltic  sands  of  Comanche  (Lower  Cretaceous)  age  occur  in 
Arkansas  near  Wolf  Creek,  Pike  County.  Bituminous  sandstones  of 
Cai-boniferous  age  have  Been  developed  locally  in  Missouri  in  the 
vicinity  of  Higgins  Valley ,  Lafayette  County,  and  in  northern  Ala- 
bama, but  their  commercial  values  are  not  known.  Bituminous 
rock  in  Greorgia  has  been  reported  from  Pulton  County.  Presumably 
for  trade  reasons,  bituminous  deposits  are  not  exploited  in  these 
States  at  the  present  time. 

Natural  ajsphaJt. — Natural  asphalt  is  not  known  in  the  United 
States  in  sumcient  quantity  to  warrant  profitable  exploitation  at  the 
present  time.    It  is  widely  distributed  m  California  oil  fields,  where 
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it  is  formed  at  the  surface  of  the  earth  by  evaporation  of  the  volatile 
oils  from  seepage  of  the  bitimien.  It  is  also  Known  to  occur  in  the 
form  of  veins  in  oil-bearing  or  related  rocks  in  Santa  Barbara  and 
Kern  coimties,  but  these  aeposits  have  not  been  found  in  volume 
sufficient  for  extended  exploitation.  In  Oklahoma  it  exudes  at  a 
number  of  places  from  oituminous-rock  deposits,  but  in  small 
quantities. 

Oil  asphalt. — Certain  crude  petroleums  in  the  CaUfomia  and  Texas 
coast  regions,  and  in  the  Kansas  and  Oklahoma  oil  fields,  contain 
quantities  of  asphalt  in  solution.  Some  of  these  crude  oils  are  said 
to  contain  over  35  per  cent  of  oil  asphalt,  the  asphalt  being  so  abun- 
dant as  to  be  a  profitable  commodity  in  their  commercial  treatment. 
A  large  output  is  obtained  at  the  present  time  in  the  process  of 
distillation  of  these  asphaltic  oils. 

GUsonite. — Gilsonite,  a  naturally  hard  bitumen,  is  the  most  abun- 
dant of  all  the  hard  natural  asphaltic  substances  in  the  United  States. 
It  is  found  in  northeastern  Utah,  in  Uinta  and  Wasatch  counties, 
where  it  occurs  in  vertical  gash  veins  or  fissures  cutting  across  nearly 
flat  Tertiary  rocks.  The  gilsonite  veins  bear  generwly  northeast- 
southwest  directions,  and  vary  in  width  from  thin  strmgers  to  sev- 
eral feet.  At  one  locaUty  a  vein  18  feet  thick  has  been  reported. 
The  same  vein  extends  for  several  miles  with  thicknesses  varying 
from  4  to  12  feet.  The  horizontal  length  of  some  of  these  veins 
is  known  to  be  many  miles,  but  their  vertical  depth  as  a  rule  is  not 
known.  The  best  known  and  the  thickest  dej>osits  of  gilsonite  in 
Utah  are  in  the  central  part  of  the  Uinta  Basin,  on  both  sides  of 
the  White  River  valley.  Notable  localities  are  near  Dragon  and 
on  the  north  side  of  White  River  near  the  Colorado  state  line.  Very 
important  deposits  are  at  Pariette,  near  Fort  Duchesne,  and  north- 
west of  Fort  Duchesne.  Some  or  the  gilsonite  veins  in  Utah  in 
the  White  River  valley  extend  into  Colorado.  Veins  of  similar 
species  of  asphalt  occur  also  in  Colorado  in  Willow  Creek  valley, 
near  the  north  side  of  Middle  Park,  in  Grand  County. 

Grahamite, — Grahamite  and  other  solid  brittle  bitiunens  that  are 
closely  related  to  grahamite  occur,  at  several  localities  in  Okla- 
homa. One  of  these  locaUties  is  in  western  Pushmataha  and  eastern 
Atoka  coimties,  northwest  of  Antlei^  between  the  St.  Louis  and 
San  Francisco  and  the  Missouri,  Kansas  and  Texas  railroads. 
Another  locality  is  10  miles  west  of  Tuskahoma,  where  recent  active 
developments  of  grahamite  have  been  carried  on.  Grahamite 
occiu^  in  vertically  or  steeply  pitched  veins  in  highly  folded  sand- 
stone and  shale  of  Carboniferous  age.  The  veins  vary  in  width  from 
stringers  to  bodies  several  feet  thick.  A  soUd  brittle  bitimien  of 
similar  nature  is  foimd  in  Stephens  County,  Okla.,  near  Loco,  where 
it  fills  vertical  fissures  through  flat-ljring  shale  and  sandstone  of 
late  Carboniferous  age.  Similar  but  harder  and  more  highly  meta* 
mori)hosed  bitmnen  substances  are  found  as  fissure  fillings  in  the 
district  east  of  Page  in  Le  Flore  Coimty,  Okla.,  and  in  western 
Arkansas.  It  is  reported  that  these  substances  are  too  highly  meta- 
morphosed to  be  converted  into  products  of  commercial  use.  These 
grahamite  and  kindred  deposits  in  Oklahoma  are  characterized  by 
perfect  blackness,  high  luster,  brittleness,  and  a  high  grade  of  purity.* 
A  small  deposit  of  grahamite  has  been  reported  rrom  Middle  Park, 

No.  880  ig^^^  descriptions  see  OxBhamite  deposits  of  southMtftem  OUahoma:  BnU.  U.  a  CtooL  Snn^ 
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Colorado.  This  locality  is  far  removed  from  transportation  and 
little  is  known  of  the  extent  of  the  grahamitc.  Another  locality 
for  ^ahamite  in  the  United  States,  the  original  locality,  is  in  West 
Virginia,  in  Richmond  County,  25  miles  east  of  Parkersburg,  where 
it  occurs  filling  a  vertical  fissure  across  Carboniferous  strata,  but 
the  available  supply  has  been  exhausted. 

WurtzUite  (elaterite)  and  ^^tahhyiieJ' — ^WurtziUte  and  '*tabbyite," 
elastic  hard  bitumens,  are  foimd  in  the  western  part  of  the  Uinta 
Basin,  Utah.  They  occur  as  veins  or  fissures  cutting  across  flat 
beds  of  limey  shales  in  certain  gulches  tributary  to  the  Strawberry 
Creek  valley  in  south-central  Wasatch  County.  The  processes  for 
utilizing  these  resistant  rubbery  bitumens  are  now  to  a  certain 
extent  m  the  experimental  stage,  and  the  production  is  not  large. 
Claims  are  made  that  an  excellent  and  durable  substitute  for  certain 
rubber  products  may  be  produced  from  these  substances.  The 
elaterite  veins  are  similar  m  form  to  those  of  gilsonite,  but  their 
known  horizontal  extent  and  vertical  range  are  more  limited. 
"Tabbyite"  is  related  probably  to  both  gilsonite  and  wurtzilite,  and 
possibly  to  ozokerite.  It  is  expected  that  various  gradations  from 
one  to  the  other  of  these  solid  bitumens  may  be  found  in  the  Unita 
Basin  country. 

02oXrm<e.— Ozokerite  "  is  one  of  the  rarest  of  the  commercially  val- 
uable hydrocarbons.  It  occurs  in  Utah  in  vertical  fissures  and 
zones  or  crushed  rock,  in  Tertiary  strata,  near  Midway,  Soldiers' 
Summit,  and  Colters  station  on  the  Rio  Grande  Western  Railway. 
It  is  a  miner&l  wax  or  variety  of  natural  paraffin.  No  product  of 
this  class  was  put  upon  the  market  in  1908. 

Albertite. — ^Albertite,  also  a  rare  hard  and  densely  black  bitumen, 
occurs  in  small  quantity  in  eastern  Oklahoma  and  in  Utah  near 
Calton  Station.     There  was  no  production  in  1908. 

USES. 

Bituminous  rock,  a  natural  mixture  usually  consisting  of  sand- 
stone and  limestone  and  included  bitumen,  is  used  chiefly  for 
paving  and  in  the  manufacture  of  mastics.  For  these  purposes  it 
must  DC  crushed  and  the  bitxunen  or  asphaltic  content  Drought  to 
a  proper  consistency  and  quantity  with  respect  to  the  stone  matrix. 
The  extracts  from  most  bituminous-rock  deposits  are  usually  found 
to  be  a  maltha  or  viscous  asphalt,  similar  to  the  malthas  or  asphalts 
f oimd  exuding  from  bituminous  strata.  The  natural  asphalt  imported 
from  Trinidad  and  from  Bermudez,  Venezuela,  supplies  a  large  part 
of  the  paving  material  in  the  United  States.  The  oil  asphalt,  when 
properly  made  in  the  process  of  distillation  of  the  Mid-Continent, 
Texas,  and  California  asphaltic  oils,  seems  to  meet  all  the  require- 
ments of  an  asphalt.  In  the  refined  state  it  is  practically  pure, 
being  free  from  earthy  substances  commonlv  carried  by  the  natural 
product,  and  although  hampered  in  its  use  dv  freight  charges,  large 
quantities  are  brought  to  the  eastern  markets  and  used  for  the 
various  purposes  to  which  asphalt  is  applied.  Natural  asphalt  and 
oil  asphalts  are  converted  into  similar  conunercial  products  and 
employed  in  the  trades.  The  most  extensive  uses  to  which  these 
products  are  applied  are  paving,  road  dressing,  waterproofing  metals, 

•  For  further  inXormation  see  Osokerite  deposits  !n  Utah:  Bull.  U.  S.  Qeol.  Survey  No.  286, 1906,  pp. 
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Eapers,  and  fabrics,  roofing,  electrical  insulations,  adulteration  of 
ard  rubber,  wood  preservation,  brick  and  wood  block  filling, 
macadam  binding,  concrete  construction,  reservoir  and  foundation 
linings^  and  briquetting  coals;  and  in  the  more  refined  states  they 
are  used  for  acia-fume  proofing,  insulations,  etc. 

Mastic,  a  manufactured  product  consisting  of  a  mixture  of  asphalt 
and  maltha  with  sand  and  lime-dust  fiUer,  is  used  for  paving,  floor 
construction  for  breweries,  vats,  reservoir  linings,  etc. 

Gilsonite  and  grahamite  in  converted  and  refined  condition  fulfil 
all  the  uses  to  which  asphalts  are  applied,  besides  having  special 
adaptability  for  the  manufacture  of  japans,  paints,  varnishes,  electric 
insulations,  marine  cables,  acid-fume  proofing,  and  for  coating  high- 
grade  metal  surfaces.  GUsonite  has  been  used  to  a  certain  extent 
for  street  paving,  and  is  said  to  be  an  excellent  material  for  this 
purpose.  The  chief  advantages  possessed  by  these  substances  are 
the  perfectly  smooth,  solid,  and  more  or  less  elastic  coating  they 
produce,  and  the  resistance  offered  to  the  action  of  heat,  moisture, 
and  acids.  It  is  probable  that  the  refined  products  of  certain  natural 
and  oil  asphalts  nave  many  of  the  essential  quaUties  of  the  refilled 
gilsonite  and  grahamite. 

The  natur^  ozokerite  that  occurs  in  Utah  contains  a  small  but 
variable  percentage  of  bitumen,  which  gives  it  shades  of  dark  brown  to 
black  and  a  hardness  ranging  between  that  of  beeswax  and  of  a  brittle 
sohd  having  nearly  the  consistency  of  elaterite.  It  is  used  as  a 
leather  polish,  in  seaUng  wax,  pencils,  etc.,  and  when  refined  it  is  a 
Ught  yellow  to  white.  It  is  manufactured  into  candles  for  special 
purposes,  and  may  also  be  used  as  an  insulator,  and  is  said  to  make 
a  good  acid-proof  coating. 

PRODUCTION. 

The  following  table  presents  the  output  of  natural  asphalt,  related 
bitumens,  and  bituminous  rock  that  entered  the  market  trom  quarries 
and  mines  in  the  United  States,  together  with  refined  asphalt  that 
has  been  converted  by  producers  from  the  crude  material.  The 
production  in  1908  was  186,382  short  tons,  valued  at  $1,888,881, 
as  against  223,603  short  tons,  valued  at  $2,826,481,  in  1907.  The 
marked  decrease  in  the  output  and  the  still  greater  decline  in  the 
value  of  bituminous  products  were  apparently  due  to  depressed 
trade  conditions,  especially  in  the  early  part  of  1908. 

Production  of  asphalt  and  bituminous  rock,  1882-1908,  in  short  tons. 


Year. 


Quantity. 


1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 


Value. 


3,000 

110,500 

3,000 

10,500 

3,000 

10,500 

3,000 

10,600 

3,500 

14,000 

4,000 

16,000   1 

50,450 

187,500 

61,735 

171,537 

40,841 

190,416 

45,054 

242,264 

87,680 

445,375 

47,779 

372,232 

eo,57o 

353,400 

68,163 

348,281 

Year. 


Quantity.       Vahie. 


1896. 
1897. 
1898. 
1899. 
1900. 
1901. 
1902. 
1903. 
1904. 
1905. 
1906. 
1907. 
1906. 


80.603 

tSTT.Sfi? 

75,945 

664.  fvL: 

76,337  . 

675, 6« 

75,085  ■ 

553.904 

64.389 

415, 9S» 

63, 134  , 

5S6,XD 

106,458 

766, 0«4 

101,265 

1,006. 4« 

106,572 

879.  Sit 

116,267 

768, 15J 

138,050 

1,290,340 

223,861 

2.8M.4W 

185,382 

1,888, 8U 
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PRODUCTION  OP  ASPHALT  BY  VARIETIES  AND  STATES. 

The  total  production  of  asphalt  by  varieties  for  the  last  four  years 
is  given  in  the  following  table,  and  the  production  in  1908,  by  States 
as  well  as  by  varieties,  is  given  in  the  succeeding  table.  The  reports 
from  producers  for  1908  did  not  distinguish  between  bituminous  sand- 
stone and  bituminous  limestone.  The  localities  from  which  the  re- 
ports of  production  come  induce  the  belief  that  almost  the  entire 
output  of  this  class  is  bituminous  sandstone.  The  decrease  in  the 
production  of  this  commodity  was  due  to  the  falling  off  in  California, 
where  there  was  a  continued  increase  in  the  production  of  oil  asphalt. 
Kentucky  advanced  in  the  production  of  bituminous  rock  in  1908 
over  1907  by  more  than  50  per  cent;  and  California  superseded  Ken- 
tucky in  the  output  of  mastic  in  1908,  whereas  in  1907  Kentucky  was 
the  only  producer.  There  was  a  slight  decline  in  the  production  of 
gilsonite  m  1908  from  that  of  1907  and  an  apparently  greater  decrease 
m  the  price.  The  apparent  decrease  in  price,  however,  as  shown  by 
the  figures,  does  not,  it  is  believed,  show  an  actual  decline  in  value 
per  ton,  but  instead  indicates  a  change  in  conditions  of  transportation 
to  truDk  lines  of  railroads  from  the  mines.  The  prices  seem  to  be 
based  on  estimates  of  value  at  the  mines  which  are,  m  soihe  cases,  at  a 
distance  from  railroad  transportation.  That  the  value  of  gilsonite 
should  be  below  that  of  California  or  Texas  oil  asphalt  is  unexpected, 
and  that  it  should  be  below  that  of  bituminous  rock  is  unreasonable. 
The  production  of  grahamite  showed  a  slight  increase,  with  a  smaller 
advance  in  price.  The  output  of  "  tabbyite"  was  small,  and  its  utili- 
zation is  yet  to  a  certain  degree  in  the  experimental  stage.  Its  out- 
put being  small  and  from  a  single  State,  its  production  is  combined 
with  wurtzihte — a  related  hydrocarbon. 

Production  ofasphaltf  1905-1908,  by  varieties,  in  short  Urns, 


1905. 

1906. 

1907. 

1908. 

Variety. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

Bitmniooos  rock 

45,902 

2,200 

3,036 

3,139 

500 

10,916 

9136,972 
22,000 
41,438 
34,292 
44,000 
47,040 

24,085 
2,543 

24,178 
9,900 

}  12,947 

1,952 

$70,686 
24,158 

341,106 
86,760 

150,960 

16,432 

45,626 

1,744 

5,195 

13,507 

/       422 

\  20,285 

966 

12 

136,204 

$129,040 

16,668 

78,400 

143,758 

35,327 

581,965 

7,743 

2,148 

1,881,540 

37,971 

4,588 

7,000 

12,876 

460 

18,533 

2,386 

50 

103,281 

$146,831 

Refined  bitumen 

Oum 

48,780 
88,000 

Ui^lth^ 

162,000 

Wortsilite  (elaterite) 

QOaonite 

36,000 
61,824 

20,340 
2,500 

Oiokerite  and  tabbylte... 

5 
50,169 

1,500 
430,911 

Oil  iflphalt. ',   . 

62,454 

501,248 

1,822,616 

115,267 

758,153 

138,060 

1,290,340 

223,861 

2,826,489 

185, 3»2 

Jl,  oNl,  cRtl 
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Production  of  asphalt  in  1908,  by  varieties  and  by  States,  in  short  tons. 


Variety. 

California. 

Utah. 

Oklahoma. 

Quantity. 

•_ 

27,118 
3,250 
7,0d0 

12,759 

Value. 

Quantity. 

Value. 

Quantity. 

1 

Value. 

■RItilTnJnons  met-             ,  ,    , 

191,998 
36,563 
88,000 

158,520 

Mastic 

Refined  bitumen 

i^nltba. 

116 

$3,480 

Ulntaite  (giJsonite) 

18,533 
500 

161,824 
38,500 

Wurtzillte     (elaterite)     and 
tabbyite 

1 

Orahfl-TTiffp. , , 

*2,286i 

20,340 

oil  ftSphftlt. . 

85,114 

972, i76 

135,241 

1,347,257 

19,033 

100,324 

2,402  1 

23,820 

Variety. 

Kentucky. 

Texas. 

Quantity. 

Value. 

Quantity.        Value. 

BftiiTnlnniis  ronlrA 

10,253 
1,286 

154,823 
12,217 

1 

Mastic 

Oil  asphalt 

i?,  i67           S356. 440 

11,539 

67,040 

17,167             350,440 

IMPORTS. 

The  following  table  shows  the  imports  of  asphalt  by  calendar  years 
from  1904  to  1908,  inclusive: 

Asphalt  imparted  for  consumption  into  the  United  States,  1904-1908,  in  short  tons. 


Year, 


1904. 
1905. 
1906. 
1907. 
1908. 


Crude. 

Dried  or  advanced. 

Bitinninous  lime- 
stone. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

117,184 
85,014 
100,818 
142, 494 
137,808 

$490,809 
381,474 
355,493 
502,811 
532,297 

16,766 

9,688 

14,178 

13,535 

7,642 

$10P,081 

78,639 

114,076 

127,024 

67,364 

6,496 
5,895 
5,086 
4,925 
6,224 

$20,236 
19,183 
15, 110 
15,629 
20,758 

TotaL 


Quantity.;    Value. 


140,446  ;  $511, 1» 

100,587  ,  479, 29» 

120,062  '  4S4,e7» 

160,054  ;  a64&,5M 

151,674  I  0  624,9:9 


a  Imports  for  1907  include  $3,100  of  manufactures;  1908,  $4,560. 

The  greater  part  of  the  asphalt  which  is  imp>orted  into  the  United 
States  from  foreign  countries  comes  from  the  island  of  Trinidad  off 
the  coast  of  Venezuela.  Other  important  sources  of  the  mineral  are 
Venezuela  (Bermudez),  Cuba,  Germany,  Italy,  and  Mexico.  SmaUer 
Quantities  are  iraj)orted  from  Switzerland,  France,  the  United  Ein^- 
aom,  and  Turkey  in  Asia,  with  insignificant  quantities  from  Colombia 
and  the  Netherlands. 

The  ozokerite  imported  for  consumption  in  1907  amounted'  to 
1,451,231  pounds,  valued  at  $149,507;  in  1908  it  amounted  to 
3,595,393  pounds,  valued  at  $374,953. 
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EXPORTS. 

During  the  fiscal  year  ending  June  30.  1908,  domestic  asphalt  and 
manufactured  asphaltic  material  to  tne  value  of  $451,968  were 
exported^f rom  the  United  States  to  other  countries,  as  against  similar 
exports  valued  at  $374,476  during  the  fiscal  year  ending  Jime  30, 
1907. 

EXPORTS  PROM  TRINIDAD. 

The  asphalt  of  Trinidad  is  described  as  occuring  in  two  forms,  as 
land  pitcn  and  as  lake  pitch,  although  there  seems  to  be  no  funda- 
mental difference  between  the  two  varieties.  The  land  pitch  occurs 
in  sheets  or  layers — supposed  overflows  from  the  lake — and  as  exuda- 
tions at  the  surface  of  the  land  from  the  same  source.  The  land 
pitch  seems  to  have  been  sUghtly  metamorphosed  at  the  surface  by 
evaporation  of  the  lighter  ous  and  local  hardening  by  surface  fires. 
The  pitch  lake  is  the  original  source  of  all  the  asphalt  which  is 
exploited  in  the  vicinity  of  the  village  of  La  Brea,  and  between  the 
village  and  the  lake.  The  surface  of  the  lake  is  about  138  feet  above 
the  sea;  its  area  is  about  100  acres;  and  it  is  nearly  circular  in  outline. 
Boring  in  the  central  part  and  near  the  sides  of  the  lake  show  that 
the  bitumen  fills  a  bowl-Uke  depression  or  crater  that  has  steep  sides 
and  a  depth  of  more  than  135  feet.  The  minimum  available  tonnage 
of  asphalt  in  the  crater  was  estimated  at  over  9,000,000  tons.  Exca- 
vations in  the  lake  pitch  fill  again  with  asphalt  in  a  short  time. 

The  exports  of  asphalt  from  the  island  of  Trinidad  decreased 
slightlv  during  1908  as  compared  with  1907,  according  to  the  report 
of  the  !^ew  Tnnidad  Lake  Asphalt  Company  (Limited),  throu^  whose 
courtesy  this  statistical  information  regarcung  the  asphalt  of  Trinidad 
has  been  received.  The  total  quantity  of  asphalt  exported  from 
the  island  during  the  fiscal  year  ending  January  31,  1909,  was  150,557 
short  tons,  as  against  162,096  short  tons  exported  in  the  year  ending 
January  31, 1908;  145,932  short  tons  in  the  year  ending  January  31, 
1907;  and  128,685  short  tons  in  the  year  ending  January  31,  1906. 
More  than  2,191,055  short  tons  of  asphalt  have  been  removed  from 
the  pitch  lake  and  exported  to  foreign  countries  since  records  have 
been  kept. 

Total  exports  of  asphalt  from  Trinidad^  1905-1908^  in  short  Urns. 


Year. 

To  United  States. 

To  Europe. 

Toother  countries. 

Grand 

Lake. 

Land. 

Total. 

Lake. 

Land. 

Total. 

Lake. 

Land.  |  Total. 

total. 

1905a 

53,701 
71,902 
97,243 
92,212 

13,581 
5,292 
4,642 
6,886 

A7,282 

77,194 

101,885 

98,096 

54,640 
68,284 
59,967 
51,183 

677 
454 

224 

1,276 

55,217 
68,738 
60,211 
62,469 

5,900 

286       6.186 

128,685 

1906b 

1 

145,932 

1907  < 

230 

230 

162,096 

1908' 

150,557 

I 

a  Year  ending  January  31, 1906. 
ft  Year  ending  January  31, 1907. 


e  Year  ending  January  31, 1908. 
d  Year  ending  January  31, 1900. 


GRAPHITE. 


By  Edson  S.  Bastin. 


PHYSICAIi  AND  CHEMICAL  PROPERTIES. 

Chemically  the  purest  graphite  is  carbon  with  a  fraction  of  1  per 
cent  of  ash  and  volatile  matter.  In  the  trade  graphite  is  frequently 
referred  to  as  plumbago,  or  black  lead.  The  grapnites  of  commerce 
contain  various  impunties^  sometimes  in  large  quantities.  Graphites 
showing  90  to  95  per  cent  graphitic  carbon  are  pure  enough  for  the 
requirements  of  the  general  trade,  and  for  many  purposes,  such  as 
pamt  making,  graphites  with  as  low  as  30  to  35  per  cent  of  ^aphitic 
carbon  are  employed.  The  mineral  possesses  certain  ^ysical  char- 
acteristics which  enable  it  to  be  easily  recognized.  These  are  its 
steel-gray  to  blue-black  color,  extreme  softness  (1  to  2  in  the  scale  of 
hardness),  a  greasy  feel,  and  the  property  of  making  a  black  metalUc 
mark  on  paper.  It  is  opaque  in  even  the  thinnest  flakes,  and  the 
latter,  though,  flexible,  are  inelastic.  The  specific  gravity  in  most  cases 
hes  between  2.20  and  2.27.  The  only  nuneral  with  which  ^aphite 
might  be  confused  is  molybdenite,  from  which  it  differs  shghtly  in 
color,  the  molybdenite  haviujg  a  somewhat  bluish  or  greenish  tinge; 
the  two  minerals  may  be  distinguished  by  simple  blowpipe  tests. 
Graphite  is  in  general  a  better  conductor  of  electricity  than  are  most 
of  the  amorphous  forms  of  carbon.  Tests  by  P.  M.  Lincoln,  of  the 
Niagara  Falls  Power  Company,  showed  a  resistance  of  0.00032  ohm 
in  a  graphite  electrode,  while  an  amorphous  carbon  electrode  of  the 
same  size  showed  a  resistance  of  0.00124  ohm.  In  the  utilization  of 
graphite  the  physical  characteristics  are  frequently  of  the  utmost 
miportance.  In  the  manufacture  of  graphite  crucibles,  for  instance, 
a  graphite  of  more  or  less  fibrous  character  is  desired.  In  the  manu- 
facture of  pencils,  on  the  other  hand,  a  fine,  unctuous,  amorphous 
graphite  is  required. 

In  the  trade  two  varieties  of  graphite  are  generally  recognized. 
The  graphite  that  possesses  a  lamellar,  scaly,  flaky,  or  fibrous  struc- 
ture ana  that  is  composed  of  almost  pure  carbon  is  classed  as  crystal- 
line. The  other  forms  of  graphite,  oi  whatever  occurrence  or  appear- 
ance, are  classed  as  amorphous.  The  two  varieties  are  not  snarply 
differentiated,  and  the  distinction  appears  to  be  largely  in  the  size  of 
the  graphite  particles.  In  compiling  the  statistics  of  production  for 
the  present  report,  all  the  domestic  graphite  is  classed  as  amorphous 
except  that  of  New  York,  New  Jersey,  and  Pennsylvania,  which  is 
termed  ''flake." 
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ORIGIN. 

Graphite  unauestionably  originates  in  nature  in  a  number  of  dif- 
ferent ways.  The  disseminated  graphife  ores  of  the  Adirondack 
region  are  graphitic  schists,  which  were  originally  sedimentary  rocks, 
but  have  been  converted  to  their  present  I oUated  form  by  the  heat 
and  pressure  of  dynamic  or  contact  metamorphism.  Carbon,  pre- 
sumably of  plant  or  animal  origin,  probablv  occurred  as  a  constituent 
of  the  original  sediments  and  became  graphite  in  the  metamorphism. 
The  grapnite  of  Sonora,  Mexico,  and  of  Colfax  County,  N.  Mex., 
described  elsewhere  in  this  report,  has  been  formed  through  the  con- 
tact metamorphism  of  coal  beds  by  intruding  masses  of  igneous  rock« 

The  origin  of  other  types  of  deposits  is  less  well  understood.  It 
seems  probable  that  some  of  the  deposits  of  graphite  in  fissure  veins, 
such  as  certain  of  the  Ticonderoga  deposite,  are  of  pneumatolytic 
origin  and  were  formed  by  the  condensation  of  carbon  vapors  pene- 
trating fractures  in  the  rocks  during  a  period  of  dynamic  or  contact 
metamorphism.  Neighboring  carbonaceous  sedimentary  rocks  ap- 
pear in  most  cases  to  liave  been  the  ultimate  source  of  the  graphite 
m  such  cases.  Graphite  is  also  known  to  ocx^ur  as  an  original  con- 
stituent of  granitic  rocks,  but  such  occurrences  are  seldom  of  any 
commercial  importance. 

A  graphite-bearing  granite-pegmatite  in  Maine,  as  recently  de- 
scribed, contains  graphite  to  tne  extent  of  9  per  cent,  it  being  pres- 
ent mostly  in  evenly  distributed  flakes  witn  a  few  nests  of  pure 
{graphite  an  inch  in  diameter.  The  graphite  is  disseminated  in  the 
arger  masses  of  quartz  and  throughout  the  finer-grained  matrix, 
although  not  within  the  larger  crystals  of  feldspar.  It  appears,  there- 
fore, that  the  graphite  crystallized  possibly  later  than  tne  feldspar, 
but  plainlj  earlier  than  the  quartz,  and  that,  Uke  both  of  these 
minerals,  it  is  an  original  constituent  of  magmatic  origin. 

USES. 

The  characteristics  possessed  by  graphite  and  already  mentioned 
make  it  a  mineral  of  great  and  increasing  industrial  importance. 

The  fact  that  grapnite  is  nearly  pure  carbon,  is  relatively  inert 
chemically,  and  volatilizes  only  at  nigh  temperatures  makes  it  of 
exceptional  value  in  the  manufacture  of  crucibles  for  the  steel,  brass, 
and  DFonze  industries,  etc.  Most  of  the  graphite  iised  in  the  United 
States  for  these  purposes  is  imported  from  Ceylon,  the  fibrous  struc- 
ture of  the  Ceylon  product,  not  developed  to  a  hke  degree  in  graphite 
from  any  other  locaUty  known,  being  of  especial  value  in  this  utiliza- 
tion, since  with  clay  it  forms  a  stiffer  mix  than  other  varieties  of 
graphite.  Muffles,  stirring  rods,  and  other  refractoiy  products  are 
made  from  material  similar  to  that  used  in  crucibles.  The  experi- 
ments which  have  thus  far  been  made  in  the  use  of  American  crystal- 
line graphite  for  refractory  products  have  not  yielded  results  eaual 
to  those  obtained  with  the  Ceylon  graphite.  The  poorer  the  bincting 
quahty  of  graphite  used  in  crucibles,  tne  greater  the  quantity  of  other 
binding  material  which  must  be  added  to  nold  the  mass  together,  thus 
increasing  the  more  readily  lusible  constituents  of  the  crucible  at 
the  expense  of  the  more  refractoiy,  and  materially  decreasing  its  life. 
The  so-called  amorphous  types  of  graphite  have  not  yet  been  success- 
fully used  in  the  manufacture  of  refractory  products. 
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One  of  the  most  important  utilizations  of  graphite  is  for  lubricating. 
The  addition  of  graphite  to  oil  results  in  a  lower  frictional  resistance 
than  would  be  obtamed  by  the  use  of  oil  alone.  The  quantity  of  oil 
required  for  a  given  service  is  also  reduced  and  a  lighter  grade  of  oil 
or  one  of  infenor  quaUty  may  be  employed  without  decreasing  the 
quality  of  the  lubrication.  A  small  quantity  of  jgraphite  omy  is 
required,  and  the  benefits  derived  from  its  use  persist  long  after  the 
application  has  ceased.  In  light  bearings  of  machinery  where  oil 
can  not  be  used  on  account  of  the  danger  of  soiUng  delicate  textiu*es; 
graphite  can  be  used  alone  as  a  lubricant.  Both  the  amorphous 
and  the  crystaUine  varieties  of  natural  graphite  are  extensively 
employed  for  lubrication.  The  artificial  grapnite  manufactiu^ed  at 
Niagara  Falls  is  a^p  largely  utilized  in  this  way,  and  the  Acheson 
Company  has  secured  a  product,  termed  "  deflocculated  graphite," 
whicn  shows  Uttle  or  no  tendency  to  sink  when  mixed  in  mtn  oil  or 
water,  and  when  suspended  in  water  will  pass  thi'ough  the  finest  filter 
paper  made.  The  suspension  is  obtained  by  adding  small  quantities 
of  gallotanic  acid  and  other  substances  to  the  meoiiun  carrying  the 
graphite.  The  statement  has  frequently  been  made  that  ^aphite 
mixed  only  with  water  would  form  a  safe  and  satisfactory  liioricant, 
since  it  was  beUeved  that  the  graphite  had  a  tendency  to  counteract 
the  rust-producing  effects  of  the  water.  ^  Recent  experiments  have 
shown,  however,  that  graphite  when  mixed  with  water  accelerates 
rather  than  retards  rusting  in  iron  and  steel,  and  its  use  as  a  lubricant 
with  water  alone  is  therefore  not  practicable. 

The  use  of  graphite  in  the  manufacture  of  pencils  is  probably  both 
its  oldest  and  its  oest-known  appUcation.  This  industry  in  Germany 
and  England  is  several  centuries  old,  and  many  of  the  modern  fac- 
tories manufacture  hundreds  of  varieties  of  pencils;  yet  the  per- 
centage of  graphite  used  for  this  purpose  is  not  large,  bemg  imdoubt- 
edly  less  than  10  per  cent  of  the  world's  production,  and  one  author- 
ity estimates  it  as  low  as  4  per  cent.  Not  all  graphite  is  adapted 
for  use  in  the  manufacture  or  pencils.  Here  agam  the  physical  con- 
dition of  the  material  is  all  important;  the  flake  grapnite,  however 
{)ure,  would  yield  a  ''lead"  that  would  sUp  over  the  paper  without 
eaving  more  than  a  faint  streak.  Furthermore,  it  is  almost  inapos- 
sible  to  grind  the  easily-cleavable  flake  graphite  into  a  powder  of  the 
fineness  and  evenness  of  grain  requisite  for  tne  better  ^ades  of  pencils. 
Therefore  either  a  high  grade  of  amorphous  grapmte  or  very  fine 
crystalline  graphite  is  regarded  as  furnishing  the  best  material  for 
pencils.  The  graphite  when  used  for  pencils  is  mixed  with  carefully 
refined  clay,  usually  imported  from  Germany.  The  resulting  mix  is 
worked  and  reworked  until  it  is  so  pUable  that  it  can  be  looped  in 
coils  and  even  tied  in  knots.  The  more  graphite  and  the  less  clay  the 
softer  the  pencil;  the  less  graphite  and  the  more  clay  the  harder 
the  pencil.  The  cores  of  sorter  pencils  are  usually  made  larger  than 
those  of  the  harder  ones,  in  order  to  give  them  equal  tensile 
strength. 

Up  to  a  few  years  ago  every  American  pencil  manufacturer  had 
to  import  his  graphite  from  Bohemia  or  Bavaria.  About  ten  years 
ago  a  large  deposit  of  amorphous  graphite  was  discovered  in  Sonora, 
Mexico.  This  proved  to  be  of  excellent  quality  for  pencil  making 
and  many  other  purposes,  and  the  American  pencil  trade  now  derives 
its  supply  mainly  from  this  source.  Some  is  abo  exported  to  Euro- 
pean pencil  manufacturers. 
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A  utilization  which  has  increased  rapidly  in  importance  within  the 
last  few  years  is  the  manufacture  of  paint  used  especially  as  a  rust 
preventive  for  structural  iron  and  steel  works.  Much  of  the  graphite 
used  for  this  purpose  is  rather  impure,  the  specifications  frecjuently 
requiring  not  more  than  35  or  40  per  cent  of  graphite  in  the  pamt  pig- 
ment, the  remainder  being  generally  siUceous,  aluminous,  or  ferrugi- 
nous material.  Six  graphite  paints  used  in  tests  on  the  Pennsylvama 
Railroad  bridge  at  Havre  de  Grace,  Md.,  showed  from  19.16  to  97.S0 

Eer  cent  of  graphite  in  the  pigment.  Recent  tests  made  in  cooperation 
etween  the  Office  of  Public  Roads  of  the  Department  of  Agriculture 
and  the  Paint  Manufacturers'  Association,  for  the  purpose  of  deter- 
mining the  relative  merits  of  various  paint  pigments  as  preservative 
coatings  for  iron  and  steel,  have  yielded  resultis  of  great  importance, 
with  which  makers  and  users  of ^  graphite  paint  should  be  familiar. 
Referendl  to  this  report  is  given  in  the  bibhographj. 

Large  quantities  of  amorphous  graphite  and  or  miely-ground  crys- 
talline graphite  are  used  for  coating  loundry  facings.  A  high  degree 
of  puritv,  though  essential  for  the  nnest  castings,  is  not  necessary  in 
all  grapiiites  used  for  this  purpose;  in  fact,  the  presence  of  siliceous 
material  may  sometimes  be  of  positive  benefit  bv  causing  the  graphite 
to  cUng  or  spread  better  on  the  face  of  the  moid.  The  high  electric 
conductivity  of  graphite  renders  it  superior  to  amorphous  carbon  for 
certain  electric  purposes,  such  as  the  manufacture  of  electrodes  for 
use  in  electro-cnemical  industries.  Considerable  amounts  both  of 
amorphous  graphite  and  of  finely-groiind  crystalline  graphite  are 
used  in  the  manufacture  of  stove-polishing  powders  and  pastes. 
Another  use  of  crystalline  graphite  is  as  a  protective  polish  for  sun 
powder  and  as  a  packing  material  for  the  aelicate  electric  lamp  fila- 
ments; it  is  also  used  in  electro  typing  and  as  a  filler  for  dry  batteries. 
An  impure  and  cheap  graphite  mined  in  Georgia  is  used  as  an  adul- 
terant in  fertihzers,  to  which  it  imparts  a  dark  color  and  greasv  feel; 
but  a  still  more  unusual  appUcation  has  been  its  use  to  color  ana  glaze 
both  tea  leaves  and  coffee  beans,  the  pure  graphite  being  a  harmless 
material  which  protects  these  articles  against  moisture  and  adds  to 
their  attractive  appearance. 

ARTIPICIAIi  GRAPHITE. 

The  manufacture  of  artificial  ^aphite  on  a  commercial  scale  is  con- 
ducted by  the  International  Acneson  Graphite  Company  of  Niagara 
Falls,  which  utilizes  electric  power  generated  at  the  FaUs.  Mr. 
Acheson  patented  the  process  for  the  manufacture  of  graphite  by  the 
electric  furnace  in  1896,  and  its  commercial  development  has  been  so 
rapid  that  at  present  the  output  of  artificial  graphite  is  greater  than 
the  whole  production  of  natural  crystalline  graphite  in  the  United 
States.  Pure  amorphous  carbon  appears  to  be  converted  into 
graphite  only  very  slowly  in  the  electric  furnace  at  atmospheric 
pressures,  rure  petroleum  coke,  for  example,  3rields  practically  no 
graphite  when  so  heated,  and  tne  carbon  cores  of  the  furnace  are 
converted  into  graphite  only  when  impure.  The  conversion  appears 
to  take  place  on  a  commercial  scale  only  when  certain  amounts  of 
impurities,  usually  siliceous,  aluminous,  or  ferruginous,  are  present. 
These  need  not  form  more  than  3  per  cent  of  the  total  mass,  but  to 
obtain  the  best  results  should  be  evenly  disseminated  through  the 
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mass.  The  explanation  of  the  conversion  which  has  been  most 
generally  accepted  supposes  that  the  amorphous  carbon  first  imites 
with  the  siUceous,  ferruginous,  or  other  impurities  present,  to  form 
carbides  which  are  later  decomposed  with  tne  formation  of  graplute 
and  the  volatilization  of  the  otner  constituents.  The  small  amount 
of  impurity  required  to  affect  the  change  is  explained  by  supposing 
that  the  transfer  becomes  progressive,  vapors  of  iron  or  silicon  tra- 
versing the  entire  charge^  combining  with  molecules  of  amorphous 
carbon  and  then  abandoning  them  in  a  graphitic  state.  This  expla- 
nation is  not,  however,  accepted  by  aU  investigators.  Anthracite 
coal,  with  a  small  amount  of  finely  distributed  ash,  is  the  material 
which  has  yielded  the  best  results  commercially.  An  anthracite 
with  6.78  per  cent  of  ash  has  yielded  a  graphite  with  only  0.03  per 
cent  of  ash.  The  earher  productions  of  artificial  graphite  were  not 
as  soft  and  unctuous  as  much  of  the  natural  graphite,  but  in  1906 
Mr.  Acheson  devised  a  process  of  manufacturing  ^aphite  of  this  t^pe 
which  has  since  been  used  in  increasing  quantities  for  lubricating 

Surposes.  The  so-called  ''deflocculated  graphite ''is  said  to  be  pro- 
uced  by  adding  small  quantities  of  gallotannic  acid  and  ammoma  to 
oil  or  water  mixed  with  very  fine  graphite.  The  latter,  it  is  claimed, 
will  then  remain  in  suspension  almost  indefinitely  and  can  thus  be 
fed  through  ordinary  oil  cups. 

In  spite  of  the  development  of  the  manufactured  or  artificial 
graphite  by  the  electric  furnace,  the  demand  for  the  natural  product 
nas  increased  verv  largely  in  recent  years  because  of  the  growth  of 
the  iron  and  steel  industry,  the  lai^ely  increased  use  of  copper  and 
its  alloys,  the  increased  heed  for  lubricants,  and  the  development  of 
electric  machinery  which  calls  for  graphitized  products. 

GRAPHITE  INDUSTRY  BY  STATES. 

NEW  YORK. 

Mainly  because  of  the  large  production  of  the  American  Graphite 
Company,  controlled  by  the  Joseph  Dixon  Crucible  Company,  New 
York  heads  the  list  of  graphite  producers.  There  was  a  decrease  in 
this  State  of  over  a  milhon  pounas  from  1907  to  1908,  but  the  reported 
value  of  the  product  was  somewhat  greater  in  1908  than  in  1907.  All 
of  the  graphite  mines  are  located  in  the  Adirondack  region  in  Essex, 
Warren,  Washington,  and  Saratoga  counties.  The  writer  visited  a 
number  of  these  properties  in  Apru,  1909,  and  will  probably  examine 
other  localities  during  the  year.  Descriptions  of  the  properties 
visited  in  April  are  given  below.  The  Glens  Falls  Graphite  Company 
and  the  Crown  Point  Graphite  Company,  which  were  not  operating 
in  1907^  reported  production  during  1908. 

Emj^re  Graphite  Company. — ^A  graphite  mine  worked  by  the  Empire 
Graphite  Companjr,  of  Bedford,  N.  i .,  is  located  about  2J  miles  west 
of  Sorter  Comers  in  the  town  of  Greenfield,  Saratoga  County.  The 
excavations  cover  about  2  acres  along  a  small  ravine  on  an  eastern 
hill  slope,  but  are  only  about  25  feet  in  maximum  depth.  One  tunnel 
100  feet  long  and  another  about  50  feet  long  have  been  driven.  The 
rocks  are  scnists  which  strike  about  N.  80^  W.  and  dip  about  25°  S. 
They  were  observed  to  be  graphitic  for  a  thickness  of  at  least  25  feet. 
It  is  planned  to  work  the  property  for  the  present  by  open-pit 
niethods,  the  excavations  thus  far  having  been  largely  of  an 
moital  character. 
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In  general  appearance  the  ore  is  similar  to  that  of  the  American 
Graphite  Companjr,  though  the  graphite  flakes  seem  to  be  somewhat 
smaller.  The  schist  is  pure  silver  gray  in  color  when  fresh,  but 
weathers  to  rusty  brown  and  yellow.  Certain  lajers  interbedded 
with  the  highly  graphitic  portions  are  coarser  grained  and  contain 
only  occasional  grapJbite  plates,  and  under  the  microscope  were  seen 
to  be  composed  largely  of  quartz,  altered  feldspar,  and  some  biotite. 

A  sample  of  the  best  ore  when  examined  under  the  microscope 
showed  quartz  in  interlocking  grains  as  its  principal  mineral,  many  of 
the  grains  showing  undumtoiy  distinction.  Feldspar,  in  part 
plagioclase  and  in  part  orthoclase,  is  nearly  as  abundant  as  ouartz, 
out  most  of  the  grains  are  clouded  with  alteration  products.  Brown 
biotite  is  present  only  in  amall  quantities.  There  are  occasional 
small  apatite  prisms.  Graphite  occurs  in  plates  about  0.8  millimeter 
in  average  length  and  0.09  millimeter  in  average  thickness,  though 
few  attam  a  length  of  oyer  a  millimeter.  A  considerable  quantity  of 
pyrite  is  also  present,  the  grains  usually  being  in  contact  with  or 
closely  adjacent  to  the  grapnite  plates.  A  feature  of  interest  is  the 
fact  that  the  layers  of  minute  fimd  inclusions  in  the  quartz  ^ains  are 
all  nearly  parallel  to  each  other  and  lie  in  the  planes  of  schistosity  of 
the  rock. 

Outcrops  are  scarce  in  the  immediate  vicinity  of  the  mine,  but 
the  graphitic  schists  have  been  traced  by  test  pits  for  over  1,000  feet 
along  tneir  strike.  At  a  locaUty  about  naif  a  mile  north  of  this  mine 
on  the  Nathan  Towne  place  graphitic  schists  similar  to  those  at  the 
Empire  mine  are  interbedded  with  granite  gneiss  Uke  that  associated 
with  the  ore  at  Graphite,  and  with  thick  beds  of  quartzite  bearing 
occasional  mica  plates  from  one-eighth  to  one-quarter  of  an  inch  in 
diameter.  These  quartzite  beds  grade  gradually  into  layers  of 
graphitic  schist.  They  furnish  good  evidence  of  the  sedimentary 
origin  of  the  rocks  of  this  vicimty,  the  original  beds  being  in  all 

Erobability  an  alternation  of  beds  of  sandstone  and  shale.     These 
ave  been  brought  to  their  present  form  of  quartzites  and  graphite 
schists  and  garnet  schists  through  regional  metamorphism. 

The  mine  was  opened  in  1906.  A  large  mill  has  been  erected  at 
the  mine  and  was  described  by  F.  C.  Nicholas.*  From  the  mine 
the  rock  goes  to  a  gyratory  crusher  and  thence  to  two  sets  of  crash- 
ing rolls.  From  there  it  goes  to  a  storage  bin  and  is  delivered  as 
fast  as  needed  to  buddies,  of  which  there  are  two  sets,  the  concen- 
trates from  the  first  being  treated  again  in  the  second.  From  the 
buddies  the  material  goes  successively  to  settUng  tanks,  rotary  mUs, 
wet  screens,  rotary  drier,  and  sizing  screens.  The  mill  is  located  on 
a  steep  hill  slope  and  all  the  materials  are  made  to  descend  by  gravity 
with  very  little  handling.  The  process  appears  to  be  successful  in 
separating  the  quartz,  feldspar,  and  other  granular  constituents,  but 
does  not  effect  a  separation  of  the  foUatea  minerals,  biotite  (brown 
mica),  chlorite,  etc.  Fortunately,  in  much  of  the  ore  these  foliated 
minerals  are  rare.  Thus  far  only  experimental  runs  have  been 
made,  but  the  company  expects  soon  to  begin  producing  on  a  com- 
mercial scale.  Some  of  the  ore  is  said  to  analyze  as  hign  as  12  per 
cent  graphitic  carbon,  though  the  average  would  probably  not  exceed 
7  per  cent.     The  actual  percentage  saved  in  milung  would  probably 
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be  considerably  lower.  The  output  will  have  f o  be  hauled  4  miles 
to  the  Delaware  and  Hudson  Railroad  at  Kings  station. 

American  Graphite  Company^a  mine. — ^This  mine  is  located  in  the 
northeastern  part  of  Warron  County,  about  3  miles  west  of  Lake 
Greor^e  in  the  town  of  Hague,  at  a  small  settlement  known  as 
Graphite.  The  mine  is  owned  by  the  Joseph  Dixon  Crucible  Com- 
pany and  has  been  operated  by  that  company  for  over  thirty  years. 
It  IS  by  far  the  largest  producing  graphite  mine  in  the  United 
States.  The  ore  is  a  medium-grainea  quartz-graphite  schist,  dark 
silver  gray  when  fresh,  but  becoming  stamed  jrellow  and  brown  upon 
weathering.  This  rusty  weathering  is  of  assistance  in  tracing  the 
outcrops  of  the  ore  bed.  An  analysis  of  a  composite  sample  of  ore 
taken  from  the  bins  at  the  mill  and  selected  so  as  to  be  somewhat 
representative  of  the  run  of  the  mine  was  analyzed  in  the  laboratory 
of  the  United  States  Greological  Survey  and  showed  6.25  per  cent  of 
graphitic  carbon. 

A  sample  of  this  ore  when  examined  under  the  microscope  showed 
quartz  as  its  dominant  mineral.  This  occurs  in  irregularly  inter- 
locking grains,  many  of  which  show  undulatory  distinction.  Mus- 
covite occurs  as  aggregates  of  small  shreds  forming  irregular  bands 
and  patches.  Some  of  these  probably  represent  decomposed  and 
altered  feldspar  grains.  Apatite  is  abundant  in  small  prisms  with 
more  or  less  rounded  outUnes.  There  is  an  occasional  small  plate  of 
biotite.  The  graphite  forms  flakes  of  an  average  length  of  about 
0.9  millimeter  and  an  average  thickness  of  about  0.09  millimeter. 
The  longest  flake  in  the  section  was  2.8  milUmeters,  and  a  few  were 
as  much  as  0.2  miUimeter  in  thickness.  Cross  sections  of  the  plates 
show  them  to  possess  very  ragged  and  irregular  borders. 

The  texture  of  the  rock  is  decidedly  scmstose,  due  to  a  tendency 
for  the  quartz  grains  to  be  more  or  less  elongate  in  the  same  direc- 
tion and  for  many  of  the  graphite  plates  to  be  oriented  parallel. 

The  rock  overlying  the  ore  bed  is  in  most  cases  a  ^eiss  with  pink 
garnets  up  to  half  an  inch  in  diameter  in  a  matnx  composed  of 
interlocking  grains  of  brown  biotite,  feldspar,  and  quartz,  with  a  few 
scattered  plates  of  graphite.  ♦Another  dark -gray  schistose  rock 
which  is  locally  intferbedded  with  the  ore,  but  wnicn  is  discarded  in 
the  mining,  is  shown  imder  the  microscope  to  consist  wholly  of 
quartz,  plagioclase  feldspar,  and  greenish-brown  biotite,  with  no 
graphite.  Evidence  of  seaimentaiy  origin  of  the  rocks  of  this  locahty 
IS  foimd.in  (1)  the  highly  quartzose,  nonfeldspathic  character  of 
much  of  the  ore;  (2)  the  hignlv  and  evenly  gametiferous  character 
of  much  of  the  wall  rock;  (3)  the  even  dissemination  of  the  graphite 
in  the  schist  which  forms  the  ore;  (4)  the  persistence  of  ore  beds 
and  gametiferous  gneisses  with  fairly  uniform  trend,  width,  and 
character  for  considerable  distances,  and  (5)  the  presence  locally  of 
interbanded  masses  of  crystalUne  hmestone.  They  probably  repre- 
sent carbonaceous  quartzites  alternating  with  beds  which  were  less 
carbonaceous  and  with  thin  masses  of  crystalhne  hmestone,  all  of 
which  have  been  wholly  recrystaUized  with  the  development  of  a 
schistose  structure  and  the  conversion  of  the  original  carbonaceous 
material  into  graphite  through  the  heat  and  pressure  of  dynamic 
metamorphism. 

The  general  strike  of  the  schist  at  this  locality  is  nearly  N.  45^  £. 
and  the  dips  are  from  20^  to  25°  SE.    Ore  has  been  mined  from  tva 
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distinct  beds  several  hundred  yards  apart.  The  southeastern  of  these 
pits  is  not  now  worked,  but  was  excavated  several  years  ago  at 
what  is  known  as  the  ' 'summer  pit/'  the  workings  being  shallow 
and  operated  only  during  the  summer  season.  Tae  ore  bed  here 
strikes  about  N.  50''  E.  and  dips  20""  SE.  The  thickness  at  the 
mouth  of  the  pit  is  from  6  to  10  feet.  The  workings  extend  at  least 
600  feet  along  the  strike,  but  were  not  carried  to  any  great  depth 
along  the  dip.  This  pit  was  opened  about  1890  and  operated  for 
two  or  three  summers  after  that.  The  ore  is  similar  to  that  of  the 
bed  now  being  worked,  and  a  very  large  supply  is  probably  still  not 
touched. 

The  main  or  northwestern  bed  (which  is  the  one  now  being  worked) 
is  parallel  to  that  at  the  ^'smnmer  pit"  in  strike  and  dip.  Its  out- 
crop is  visible  at  a  number  of  old  workings  near  the  nune.  All  of 
the  present  work  is  underground,  and  excavations  have  extended  for 
about  2,000  feet  along  the  dip  of  the  ore  bed,  the  deepest  parts  of  the 
mine  being  about  200  or  250  feet  below  the  surface.  The  thickness 
of  the  productive  bed  varies  from  3  to  20  feet,  the  average  bcong 
much  nearer  the  larger  limit  than  the  smaller.  Occasional  lens- 
shaped  enlargements  of  the  productive  bed  are  made,  and  one  of 
these  is  being  mined  at  the  present  time  in  what  is  known  as  the 
"sink.''  At  one  of  the  outcrops  a  strike  of  nearly  N.  60®  E.  and  a 
dip  pf  25°  SE.  was  observed;  at  another  the  dip  was  slight,  but  the 
strike  nearly  N.  45°  E.,  and  the  thickness  about  10  feet.  Because 
of  the  gentle  inchnation  of  the  ore  bed  no  ttmnels  or  shafts  need 
be  driven  through  barren  rock,  and  practically  all  of  the  excava- 
tion is  within  the  ore  bed  itself,  the  wall  being  supported  by  tim- 
bering and  by  occasional  pillars  of  ore.  The  excavating  is  accom- 
phshed  by  compressed-air  drills  and  blasting,  and  the  ore  is  broken 
with  sledges  into  pieces  imder  8  or  10  inches  in  diameter,  loaded 
upon  cars,  and  hauled  by  electric  locomotives  to  the  mill.  The 
latter  is  located  at  the  mine,  but  was  not  visited  by  the  writer,  the 
processes  of  treatment  being  kept  secret.  The  concentrates  obtained 
at  this  mill  are  said  to  average  about  3  per  cent  by  weight  of  the 
ore  mined.  From  this  mill  the  concentrates  are  hauled  by  teams 
11  miles  to  Ticonderoga,  where  they  receive  final  treatment  in  the 
finishing  mill  of  this  company. 

What  was  known  as  the  Lake  Shore  mine,  worked  by  this  company 
at  Hague  several  years  ago,  has  been  abandoned  and  the  nml  at 
Hague  demoUshed.  -  ^  . 

Faxov/a  mine. — The  property  adjoining  the  American  Graphite 
Company's  land  on  the  southwest  is  ownea  by  WiUiam  H.  Faxon,  of 
Chester,  N.  Y.  Some  excavating  and  prospecting  have  been  done, 
but  no  ore  has  been  shipped.  The  pnncipal  workings  are  loc&t^ 
about  a  mile  southwest  or  the  mill  or  the  American  uraphite  Com- 
pany. Here  the  ore  bed  shows  in  a  natural  exposure  on  the  side  of 
a  small  creek  valley,  and  a  tunnel  about  40  feet  long  has  been  driven 
horizontally  along  the  strike  of  the  ore  bed.  The  ore  and  associateti 
rocks  here  strike  N.  50°  E.  and  dip  about  20**  SE.  In  general  ap- 
pearance the  ore  is  practically  identical  with  that  at  the  &xon  mine. 
The  microscopic  appearance  of  the  sample  is  as  follows: 

Under  the  microscope  quartz  in  irregular  interlocking  grains  is 
seen  to  be  the  most  abimdant  mineral.  Feldspar,  in  part  plagioclase 
and  in  part  microcline,  also  occurs,  but  has  suffered  considerable 
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alteration.  Brown  biotite  is  present  in  small  quantities,  as  are  also 
small  rounded  prisms  of  apatite.  Graphite  occurs  in  plates  avera^ng 
about  0.45  millimeter  in  length  and  aoout  0.075  milnmeter  in  thick- 
ness though  a  few  are  0.75  millimeter  long.  The  schistose  structure, 
which  is  Quite  marked  in  this  rock,  is  due  to  the  parallel  elongation 
of  many  of  the  graphite  and  biotite  plates  and  a  slight  tendency  for 
the  quartz  grains  to  be  elongate  in  the  same  direction. 

The  ore  bed  here  has  a  thickness  of  about  25  feet,  though  the  per- 
centage of  graphite  varies  somewhat  from  layer  to  layer.  The  rock 
overljin^  the  ore  bed  is  in  part  a  gneiss  studded  with  pink  garnets 
similar  in  every  way  to  that  overlying  the  ore  at  the  American 
Graphite  Company's  workings.  This  gneiss  contains  a  few  graphite 
flakes.  Interbedded  with  tne  ^eiss  occurs  crystalline  limestone, 
light  gray  in  color  and  fine-grained,  which  under  the  microscope  shows 
scattered  pyroxene  grains  and  a  few  quartz  ^ains  and  graphite  plates. 
There  is  evidence  orshearing  movement  in  the  beds  overlying  the  ore, 
lenses  of  quartz  schist  surroimded  by  ciystalline  limestone  having 
been  broken  in  several  instances  and  the  fragments  dragged  apart, 
though  still  preserving  their  angular  outlines.  There  is  also  some 
crumpling  in  the  more  quartzose layers. 

It  IS  probable  that  the  ore  bed  at  the  Faxon  mine  is  the  continuation 
of  one  or  the  other  of  the  beds  worked  by  the  American  Graphite 
Company,  though  their  continuity  has  not  been  certainly  traced. 
The  ore  is  similar  in  quality,  and  there  seems  to  be  no  reason  why 
this  property  should  not  in  the  future  be  worked  as  successfully  as 
the  adjoining  one. 

Olens  Falls  OraphUe  Company. — ^This  company,  with  oflSce  at  Glens 
Falls^  has  a  mine  in  the  town  of  Day,  Saratoga  County.  The  prop- 
erty IS  located  about  li  miles  due  west  of  ConUingville  in  the  Sacan- 
daga  Valley,  and  may  be  reached  by  an  8-mile  drive  from  Hadley,  on 
the  Adirondack  branch  of  the  Delaware  and  Hudson  Railroad.  The 
niine  was  opened  in  the  spring  of  1906.  It  consists  of  a  single  open 
pit  on  a  southwest  hiU  slope  at  an  altitude  of  about  1,000  feet.  The 
excavations  have  extended  only  to  a  depth  of  about  20  feet  and  cover 
an  area  of  about  one  acre.  The  rocks  are  gneisses  whose  strike  varies 
from  about  N.  70°  W.  to  east  and  west,  with  average  dips  of  about 
30®  N.  The  schists  are  coarsely  banded  and  show  notable  variation 
in  composition  from  layer  to  layer.  Some  bands  are  light  gray  and 
even  grained,  and  imder  the  microscope  are  seen  to  be  composed  of 
a  granular  aggregate  of  interlocking  quartz  and  feldspar  grains,  with 
small  lenses  of  more  coarsely  crystalline  quartz  and  bands  of  small 
garnets.  Other  layers  are  highly  gametif erous,  the  garnets  averaging 
about  one-fourth  of  an  inch  in  diameter,  though  some  are  tm'ee- 
fourths.  These  barren  portions  of  the  schist  alternate  with  bands 
which  are  graphitic. 

Much  of  the  graphitic  gneiss  at  this  locality  is  dark  silvery  gray  in 
color  and  shows  an  alternation  of  thin  layers  which  are  hignly  mica- 
ceous and  graphitic  with  other  layers  from  one-eighth  to  one-fourth 
of  an  inch  across,  which  are  larg^y  composed  of  feldspar  or  quartz. 
Occasional  single  crystals  Of  felcbpar  one-fourth  of  an  inch  across  are 
developed  and  are  evidently  secondary,  since  they  replace  rather  than 
displace  the  banding.  Under  the  microscope  finer-grained  bands  am 
seen  to  consist  of  a  granular  aggreg&te  of  quartz,  orthocl 
biotite,  with  some  graphite  flakes.    Other  layers  are  lidi  * 
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which  is  colorless  in  a  thin  section.  The  graphite  plates  are  not  so 
evenly  distributed  as  in  the  schist  at  the  American  Graphite  Com- 
pany's mine,  but  usuaUy  occur  in  very  irre^ar  aggregates,  and 
some  of  the  plates  have  a  len^h  of  3  or  4  milhmeters. 

Only  the  more  highly  ^aphitic  portions  of  the  schist  are  now  being 
saved  in  the  mining.  These  usually  form  more  or  less  lens-shaped 
masses  from  a  few  inches  to  a  foot  or  more  in  length,  inclosed  by  the 
less  graphitic  rock.  Since  the  workings  are  at  present  shallow,  much 
of  the  ore  is  partly  decomposed  and  rather  sort.  Although  the  per- 
centage of  ^aphite  is  locally  much  higher  than  in  deposits  like  those 
at  Green^eld  and  Graphite,  where  the  flakes  are  more  evenly  dis- 
seminated, the  ore  is  much  less  regular  in  its  distribution,  and  it  is 
difficult  to  predict  anything  in  regard  to  its  probable  extent  laterally 
beyond  the  present  exposures,  or  in  depth.  The  origin  of  the 
graphite-bearmg  gneiss  is  not  entirely  clear.  It  probably  represents, 
m  part  at  least,  sediments  which  have  been  severelv  metamorphosed, 
but  there  is  spme  indication  in  their  highly  feldspathic  character 
that  they  may,  previous  to  the  metamorphism,  have  oeen  more  or  less 
injected  by  ^anitic  material.  The  mill  of  this  company  is  located 
about  1,700  reet  southwest  of  the  mine  and  is  operated  by  the  water 
power  of  a  small  creek.  Only  test  runs  have  been  made  with  the 
graphite  from  this  mine,  but  the  power  is  being  partially  utilized  for 
very  fine  grinding  of  Ceylon  ^aphite  for  electrotyping. 

Jumbo  graphite  mine. — ^This  mine  is  located  on  Bear  Pond  Moun- 
tain, in  the  town  of  Ticonderoga,  and  is  reached  by  an  11-mile  drive 
from  Crown  Point.  Only  prospecting  work  has  been  done  at  this 
locality,  but  it  has  been  extended  over  a  large  area,  so  that  a  very 
good  idea  can  be  obtained  as  to  the  extent  of  the  ore.    At  the  test 

fit  dug  across  the  trend  of  the  schist  on  the  northeast  slope  of  Bear 
ond  Mountain  the  schists  strike  about  N.  65°  W.,  and  are  nearly 
vertical.  Farther  west  strikes  of  N.  80°  E.  and  N.  85°  W.  were 
observed;  and  at  the  upper  pit  high  up  on  the  northwestern  slope  of 
the  mountain  the  strike  was  nearly  70  E,  and  the  dip  vertical.  This 
latter  hillside  pit  is  15  feet  in  maximmn  depth  and  15  feet  wide,  and 
exposes  20  feet  of  graphitic  schist  at  risht  angles  to  the  strike. 
Strippings  above  the  pit  raise  the  known  thickness  of  graphitic  rock 
to  aoout  100  feet.  At  another  small  pit  about  10  by  12  feet  and  only 
5  feet  in  depth,  at  the  extreme  western  part  of  the  summit  of  the 
mountain,  tne  schists  are  vertical  and  strike  about  east  and  west. 
They  are  also  more  quartzose  and  more  contorted  than  at  the  other 
pits.  The  first  pit  which  was  opened  is  on  the  south  side  of  the 
summit  and  is  about  20  by  20  feet  and  15  feet  in  depth.  Elxposures 
in  the  pit  and  strippings  above  the  pit  show  about  40  feet  of  CTaphitic 
schist  measured  at  right  angles  to  the  trend.  The  pits  on  the  south 
side  of  the  moimtain  are  plamly  in  a  separate  graphite  bed  from  thoee 
on  the  north  side  of  the  mountain. 

Exposiures  in  these  pits  and  the  natural  outcrops  show  that  almost 
the  whole  mountain  is  composed  of  auartz-mica  schists,  locally 
becoming  very  highly  quartzose,  which  nave  a  fairly  raralar  strilLe 
of  about  east  and  west  and  are  about  vertical  in  dip.  Within  these 
masses  occur  at  least  two  broad  bands  of  graphitic  schist,  one  on  the 
north  side  of  the  moimtain  which  locally  attains  a  width  of  at  least 
100  feet,  and  another  on  the  south  side  of  the  mountain  locally  at 
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least  40  feet  wide.  Both  of  these,  and  especially  the  northern  one, 
have  been  traced  for  considerable  distances  parallel  to  the  trend  of 
the  schist.  The  supply  of  graphitic  rock  is  unquestionably  lar^e, 
probably  lai^er  than  at  any  other  locality  thus  far  prospected  in  the 
State.  The  ore  is  typically  a  dark  gray,  rather  coarse  and  even- 
grained  schist,  containing  locaUy  smafl  lenses  of  quartz  and  feldspar 
which  are  much  coarser  and  are  pegmatitic  in  their  texture.  These 
may  represent  small  intrusions  of  granite-pegmatite,  but  the  apparent 
lacK  of  connection  between  them  and  any  larger  masses  of  granite 
favors  the  idea  that  they  are  portions  of  the  schists  which  crystallized 
more  coarsely  in  the  metamorphism  that  has  affected  all  the  rocks  in 
the  mountain.  At  some  of  ttie  shallow  openings  on  the  northeast 
slope  of  the  mountain  the  rock  is  much  decomposed,  and  the  graphite 
instead  of  being  evenly  distributed  is  most  aoimdant  in  small  lens- 
shaped  masses  which  constitute  what  is  called  by  the  owner  of  this 
property  the  "soft  ore."  Careful  examination  shows  this  to  be 
graphitic  schist  similar  to  the  hard  ore  but  much  more  decomposed. 
The  geology  of  this  region  has  been  mapped  bj^  Miss  Ida  H.  Ogilvie," 
who  regards  the  schists  of  Bear  Pond  Moimtain  as  of  sedimentary 
origin  and  pre-Cambrian  age.  Miss  Ogilvie's  view,  in  regard  to  the 
origin  of  the  disseminated  graphite  ores,  with  which  the  present  writer 
is  in  full  accord,  is  as  follows:  ^ 

The  widespread  dissemination  of  graphite  scales  in  sedimentary  limestone  and 
quartzite  can  best  be  explained  on  the  oii^nic  hypothesis.  There  seems  no  possibility 
of  any  origin  but  that  ot  a  metamorphic  product  Irom  some  original  constituent  of  the 
rock,  and  regional  metamorphism  is  the  only  process  bv  which  it  can  reasonably  be 
supposed  to  nave  been  formed.  It  seems  most  probable  that  the  original  limestone 
and  sandstone  were  heavily  charged  with  organic  material  which  in  the  pre-Fotsdam 
period  of  metamorphism  was  completely  reduced  and  in  some  part  volatilized. 

Three  samples  of  ore  from  different  prospect  pits  on  this  property 
were  examined  under  the  microscope  and  were  foimd  to  be  com- 
posed of  interlocking  grains  of  quartz  and  feldspar  in  nearly  equal 
abundance,  with  much  biotite  (brown  mica)  and  an  occasional  grain 
of  epidote.  The  feldspar  is  in  part  orthoclase  and  in  part  andesine, 
and  many  of  the  grains  are  clouded  with  alteration  products.  The 
biotite  is  in  part  altered  to  chlorite.  Nearly  all  of  the  graphite 
present  is  eitner  intergrown  with  the  biotite  or  closely  associated 
with  it.  Most  of  the  graphite  plates  are  bordered  on  both  sides  by 
biotite  and  lie  between  tne  biotite  lamina3  as  between  leaves  of  a 
book.  Thus  biotite  crystals  0.15  to  0.45  millimeter  thick  may  inclose 
graphite  flakes  of  about  one-tenth  this  thickness.  The  fairly  well- 
developed  schistose  structure  is  due  to  the  fact  that  most  of  the 
biotite  and  graphite  plates  are  oriented  in  a  common  direction. 

The  parallel  mtergrowth  of  much  of  the  graphite  with  brown  mica 
in  this  ore  woidd  imquestionably  increase  the  aifficulty  of  the  separa- 
tion of  these  two  minerals  in  the  milling  processes.  Fine  grinding  of 
some  of  the  ore  by  the  writer  shows,  however,  that  a  partial  separation 
can  be  effected  in  this  manner,  and  portions  of  the  deposit  may  be 
found  which  are  sufficiently  free  from  biotite  so  that  this  difficulty 
need  not  be  reckoned  with. 

Anal^es  of  four  samples  of  ore  from  various  pits  at  this  property 
made  for  the  owners  are  reported  to  nm  6.4,  6.6,  6.2,  and  8.8  per 

•  Ooology  of  the  Paradox  Lake  quadrangle:  Bull.  96,  New  Vork  State  Mas.,  1905  (30  cents). 
ft  Op.  cUl.  p.  505. 
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cent  of  graphitic  carbon.  An  analysis  of  a  composite  sample  selected 
in  1904  to  represent  as  nearly  as  mi^ht  be  the  general  nm  of  the  mine 
showed  about  5  per  cent  of  graphitic  carbon. 

The  plans  for  developing  the  property  include  erection  of  a  mill  at 
the  mine  for  rough  concentrating  and  tiie  erection  of  a  finishing  mill 
at  Crown  Point  village.  Both  of  these  nuUs  can  be  run  by  water 
power,  and  electric  power  can  be  generated  for  the  cheap  operating 
of  the  mine  machinery.  Since  the  graphitic  schists  are  vertical 
open-pit  methods  of  mining  will  be  the  most  economic. 

drown  Point  Oraphite  Company. — ^This  company  operates  a  graph- 
ite mine  about  7i  miles  southwest  of  Crown  Point  Center,  11  miles 
from  Crown  Point  station,  and  about  10  miles  from  the  railroad  at 
Ticonderoga.  A  concentrating  mill  is  located  at  the  mine  and  a 
finishing  mill  at  Crown  Point  Center. 

The  mine  is  located  on  the  northern  slope  of  the  low  ridge  north 
of  Chilson  Lake.  The  ore  is  a  graphite-bearing  crystalline  Limestone, 
and  the  single  bed  now  being  worked  strikes  about  N.  65°  to  70°  E. 
and  dips  55°  to  60°  S.  The  width  of  the  limestone  bed  varies  from 
3  to  7  feet,  and  it  is  traceable  along  its  strike  for  over  1,000  feet, 
east-northeast  from  the  shaft.  A  second  bed  of  graphitic  lime- 
stone occurs  about  375  feet  south  of  the  main  bed,  but  is  apparently 
narrower  and  not  traceable  far  along  its  trend.  Other  bands  and 
lenses  of  graphitic  limestone  thus  far  discovered  in  the  vicinity 
appear  to  be  small  and  probably  are  not  of  much  commercial  impor- 
tance. 

The  best  ore  from  this  mine  is  Ught  gray  in  color  and  is  made  up 
almost  entirely  of  calcite  grains  and  plates  of  m:'aphite,  with  a  few 
scattered  grains  of  pyroxene.  Much  of  the  ore,  nowever,  is  a  darker 
gray  in  color,  due  to  the  presence  of  more  pyroxene.  Under  the 
microscope  this  type  of  ore  is  foimd  to  consist  of  interlocking  grains 
of  calcite  averagmg  about  2  millimeters  in  diameter,  of  pyroxene 
largely  altered  to  chlorite,  and  of  graphite  plates.  Most  of  the 
latter  range  from  0.9  to  3  millimeters  in  length  and  from  0.15  to  0.3 
millimeter  in  thickness.  The  rock  shows  very  little  tendency  toward 
a  schistose  structure  and  the  graphite  plates  are  oriented  in  every 
direction.    A  faint  banding  is  aue  to  the  greater  abundance  of 

Eyroxene  (green  to  the  naked  eye)  in  certain  layers  than  in  others. 
little  or  no  mica  is  present. 

A  composite  sample  of  the  ore  selected  by  the  writer  so  as  to 
represent  approximately  the  run  pf  the  mine  was  analyzed  in  the 
laooratory  of  the  United  States  Greological  Survey  and  showed  2.97 
per  cent  of  graphitic  carbon. 

Granite  occurs  near  the  ore  body  in  dikes  which  are  mainly  parallel 
to  the  limestone  in  trend,  but  which  here  and  there  cut  across  the 
trend  of  the  limestone  and  the  associated  schists  and  are  therefore 
distinctly  intrusive  in  them.  At  several  points  typical  nanite 
occurs  within  a  few  feet  of  the  ore  bed.  A  light  gray  rock,  which  is 
locally  interbanded  with  the  ^aphitic  limestone,  is  seen  under  the 
microscope  to  bo  a  fine  granitic  aggregate  of  ouartz,  microcline,  and 
some  garnet,  and  this  may  be  an  aplitic  onshoot  from  the  more 
typical  granite.  Rocks,  in  which  gray  bands  alternate  with  bands 
which  are  dark-green  to  brownish-Dlack  ore,  are  interbanded  with 
the  ore.    Under  the  microscope  the  dark  bands  are  found  to  consist 
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largely  of  pyroxene  with  some  biotite,  while  the  lighter  bands  are 
quartz  and  feldspar  with  occasionally  some  calcite  and  pyroxene 
grains.  Certain  phases  of  the  schist  associated  with  the  ore  are 
coarsely  crystalline,  showing  dark-brown  pjjrroxene  crystals  over  1 
inch  in  length,  crystals  of  calcite  one-hair  inch  to  1  inch  across, 
pyrite  grains  one-half  inch  or  so  in  diameter,  and  graphite  plates  up 
to  one-half  inch  across. 

This  locality  lies  near  the  border  of  a  lar^e  area  of  granite  of  pre- 
Cambrian  age.  The  even  distribution  of  tne  eraphite  through  the 
crystalline  hmestone  renders  it  probable  that  tne  carbon  formed  an 
original  constituent  of  the  limestone.  Its  conversion  to  the  graphitic 
state,  the  recrystallization  of  the  limestone,  and  the  development 
in  it  of  the  minerat  pyroxene  are  the  result  of  ^etamorphism,  possibly 
in  part  dynamic  but  due  to  some  extent  to  the  contact  effect  of  the 
neighboring  masses  of  ^anite  rock,  as  shown  by  the  development 
of  pyroxene  schists  ana  coarse  crvstalline  aggregates  of  pvroxene, 
calcite,  pyrite,  and  graphite.  As  already  stated,  the  ore  bea  persists 
laterally  with  fairly  uniform  width  ana  values  for  over  1,000  feet. 
Hiere  is  no  evidence  that  it  may  not  also  persist  to  a  considerable 
depth,  although  the  proximity  of  intrusive  granite  renders  it  liable 
to  De  cut  off  at  any, point  by  that  rock. 

The  development  work,  aside  from  shallow  surface  pits,  consists 
of  an  inclined  shaft  about  72  feet  in  depth,  from  whicn  the  miners 
have  drifted  eastward  along  the  ore  bed  removing  a  considerable 
amount  of  ore  by  stoping  and  finally  reaching  the  surface  again 
about  150  feet  east-northeast  of  the  shaft.  From  the  shaft  the  ore 
is  hoisted  direct  to  storage  floors  at  the  mill  and  after  preliminary 
crushing  and  drying  is  concentrated  by  diy  processes  which  are  not 
made  public.  The  mill  is  said  to  have  a  capacity  of  30  to  50  tons 
per  ten-hour  day.  From  this  mill  the  concentrates  are  hauled  by 
teams  7i  miles  to  a  finishing  mill  at  Crown  Point  Center.  The  fin- 
ished product  is  bagged  and  hauled  2^  miles  to  the  railroad  at  Crown 
Point.  The  plant  to  date  has  been  in  more  or  less  of  an  experimental 
stage,  but  the  product,  though  small  in  quantity,  appears  to  be  of 
good  quality.    The  ore,  being  calcareous,  is  soft  and  easy  milling. 

Ticonderoaa  graphite  mine, — ^This  mine  is  located  on  the  eastern 
slope  of  Clmson,  or  Lead  Hill,  about  3  miles  northwest  of  Ticonder- 
oga,  and  was  worked  for  many  years  by  Dixon's  American  Graphite 
Company.  It  has  now  been  idle  for  a  number  of  years,  but  the 
supply  of  graphite  ore  is  not  exhausted,  and  it  appears  probable 
that  the  property  will  be  worked  again  in  the  future. 

The  workmgs  consist  of  a  large  niunber  of  small  open  pits  and 
several  of  larger  size  scattered  over  an  area  of  several  acres  in  extent. 
One  of  the  largest  of  the  open  pits  is  about  20  by  40  feet  and  20  feet 
deep,  and  two  short  tunnels  have  been  driven  from  it.  The  work- 
ings first  reached  in  approaching  this  property  along  the  wagon  road 
are  underground  and  are  said  to  be  quite  extensive.  At  the  time  of 
tibe  writer's  visit  they  were  partly  nlled  with  water  and  could  not 
be  entered  for  any  great  distance. 

Greologically  tms  is  one  of  the  most  interesting  locaUties  with 
which  the  writer  is  familiar.  The  rocks  are  gramte  gneisses,  peg- 
matitic  ^anites,  and  coarse  granite-pegmatite,  which  are  associate 
with  scmsts  and  ciystalline  limestones,  into  which  thej  wb 
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intrusive  and  which  appear  to  have  produced  marked  contact-meta- 
morphic  effects,  with  tne  development  of  certain  unusual  rocks  char- 
acterized bv  a  typical  assemblage  of  contact-metamorphic  minerals. 
Where  tne  granite  gneisses  are  exposed  they  stride  about  east 
and  west,  near^  parallel  to  the  trend  of  the  associated  schists.  The 
gneissic  phases  or  the  granite  grade  into  others  which  are  somewhat 

Segmatitic,  with  feldspar  crystals  seldom  more  than  2  inches  in 
iameter.  The  only  mass  of  coarse  pegmatite  ejq>osed  at  this  locality 
is  a  highly  quartzose  one  exposed  at  one  of  tne  larger  pits.  The 
quartz  is  white  to  dark  gray.  Feldspar  is  absent  througnout  most 
of  this  mass,  but  is  present  with  pyroxene  and  an  occasional  black 
tourmaline  in  some  of  the  apophyses  which  branch  from  the  main 
mass.  The  quartz  pegmatite  is  largely  barren  of  graphite,  though 
carrying  an  occasional  isolated  plate  near  its  border.  In  the  finer- 
grained  pegmatites  and  the  granite  gneiss  practically  no  graphite 
occurs,  except  close  to  the  contact.  Tne  schists  intruded  by  the  peg- 
matite trend  at  one  place  east  and  west,  with  a  dip  of  about  55°  S. 
Crystalline  limestone  at  one  place  shows  a  trend  of  about  N.  70**  W., 
and  a  dip  of  30°  S.  Much  or  the  schist  is  highly  quartzose  and  was 
probably  originally  an  impure  sandstone.  The  beds  of  crystalline 
limestone  pinch  and  swell  and  are  sometimes  cut  off  by  the  ^anitic 
rocks.  None  were  observed  which  were  over  3  to  4  feet  in  thickness. 
Occasional  schist  fragments  are  inclosed  in  the  pegmatitic  granite, 
and,  although  more  or  less  reciystallized,  still  preserve  their  angular 
outlines  and  foUated  structure. 
The  graphite  occurs  in  veins,  and  is  also  irregularly  distributed 
'  throughout  what  appears  to  be  a  contact  metamorphic  zone  between 
pegmatite  and  pegmatitic  granite  and  the  schists  and  limestone  which 
they  intrude.  In  the  latter  occurrence  it  forms  plates  usually  less 
than  one-half  inch  across,  but  locally  over  IJ  inches,  oriented  in  every 
direction,  with  the  interspaces  occupied  sometimes  by  scapolite, 
which  superficially  resembles  light-grav  feldspar,  sometimes  by  pink- 
ish to  green  pyroxene,  and  sometimes  by  an  association  of  both  these 
minerals.  Some  aggr^ates,  several  mches  across,  are  compcksed 
almost  whoUy  of  graphite  plates,  and  constitute  one  of  the  principal 
types  of  rich  ore.  Masses  several  feet  across  associated  with  the 
graphite  consist  of  a  ^anular  aggregate  of  dark-green  or  pinkish 
pyroxene  grains  averaging  about  2  miflimeters  in  diameter,  with  only 
on  occasional  crvstal  of  calcite,  scapolite,  or  graphite.  Between 
this  and  the  rich  graphite  ore  there  is  every  possible  gradation. 
Aggregates  of  coarsely  crystalline  graphite  and  scapohte  sometimes 
traverse  the  fine-grained  granular  pyroxene  aggregates  in  a  more  or 
less  veinUke,  though  irregmar  manner.  Near  t^  contact  between  the 
pegmatitic  ^anite  and  the  crystalline  Umestone,  as  exposed  at  the 
most  extensive  of  the  undeigroimd  workings,  the  graphite  is  associated 
with  large  crystals  of  dark-green  pyroxene  6  inches  across,  crystals  of 
calcite  of  equal  size,  and  large  crystals  of  quartz,  scapohte,  and 
biotite.  Weathering  away  of  the  calcite  in  some  cases  shows  the 
pyroxene  with  very  perfect  crystal  forms.  Vesuvianite  was  observed 
m  crystals  about  one-half  inch  in  diameter,  associated  with  the 
pyroxene  at  this  working. 

The  second  mode  of  occurrence  of  the  graphite  at  this  localitv  is 
in  narrow  veins  from  1  to  2  inches  wide,  most  of  which  are  vertical 
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and  trend  nearly  north  and  south.  They  cut  indiscriminately  across 
the  schists  and  pegmatitic  granite,  but  in  a  number  of  cases  apparently 
disappear  when  crystalline  limestone  is  reached.  In  them  graphite 
is  usually  the  only  mineral  recognizable  and  forms  aggregates  of  nearly 
parallel  blades  arranged  about  at  rieht  angles  to  the  walls  of  the  vein 
and  closely  resembling  certain  of  the  Ceylon  occurrences.  In  most 
places  the  walls  of  the  veins  are  sharp,  and  the  pegmatitic  granite 
shows  no  change  of  texture  next  to  the  vein.  In  a  lew  places,  how- 
ever, the  pegmatite  becomes  pyroxenic,  finer  grained,  and  somewhat 
graphitic  next  to  the  vein. 

In  conclusion,  the  field  evidence  seems  to  indicate  a  contact 
metamorphic  origin  for  the  graphite  of  this  locaUty  and  its  associated 
pyroxene,  scapohte,  vesuvianite,  coarsely  crystalline  calcite,  quartz, 
etc.  In  less  technical  language,  these  minerals  appear  to  have  been 
formed  through  the  alterations  produced  in  masses  of  Umestone  of 
varying  purity  by  masses  of  p^matite  and  pegmatitic  granite  which 
were  forced  into  them  in  a  hot  and  somewhat  fluid  condition.  Since 
graphite  is  not  observed  in  these  granitic  rocks  at  a  distance  of  more 
than  a  few  feet  from  the  sedimentary  rocks,  it  was  probably  not  derived 
from  these  igneous  rocks,  but,  on  the  contrary,  was  an  original  car- 
bonaceous constituent  of  the  sedimentary  rocks,  and  has  been 
recrystallized  in  the  contact  metamorphism.  The  vein  occurrences 
of  graphite  appear  to  have  been  formed  in  the  later  stages  of  this 
metamorphism,  and  may  represent  subUmations  from  carbon  vapors. 

RHODE  ISLAND. 

Graphitic  shales  have  been  worked  in  Rhode  Island  for  many  years, 
though  only  small  quantities  of  this  material  are  at  present  produced. 
The  deposits  occur  in  the  vicinity  of  Providence  and  near  Tiverton, 
in  Newport  County,  and  have  been  studied  by  Prof.  C.  W.  Brown, 
of  Brown  University,  who  furnishes  the  following  descriptions  of  their 
mode  of  occmrence  and  development: 

Graphite  has  been  known  in  the  State  for  more  than  twenty  years,  and  during  the 
excavation  of  the  sandstone  on  the  east  side  of  Rocky  Hill,  in  Cranston,  about  1,000 
tons  of  graphitic  ''waste"  were  dumped  on  the  site  of  the  present  Narragansett 
brewery.  No  successful  attempts  at  development  were  made,  however,  until  about 
1888.  All  of  the  graphite  of  the  Narragansett  basin  region  is  similar  in  character  and 
in  mode  of  occurrence.  The  largest  workings  are  located  at  Cranston,  near  Provi- 
dence. Smaller  deposits  occur  at  Saunderstown,  and  at  Fawtucket  and  Valley  Falls. 
All  the  deposits  thus  far  enumerated  occur  in  the  Kingstown  series  of  Carboniferous 
rocks  near  the  western  border  of  the  Narragansett  basin.  Graphite  is  found  also  at 
one  locality  on  the  eastern  border  of  the  Narragansett  basin  between  Tiverton  and 
Little  Compton,  and  at  two  localities  nearer  the  center  of  the  basin  at  Portsmouth, 
and  in  the  College  Hill  tunnel  in  Providence.  At  these  localities  it  occurs  in  car- 
bonaceous beds  of  the  Aquidneck  series. 

PROVIDENCE   COUNTY. 

Cranston  mines. — The  largest  of  the  Rhode  Island  mines  is  at  Fenner  Led^,  in 
Cranston,  a  suburb  of  Providence,  and  is  typical  of  the  mode  of  occurrence  m  the 
western  portion  of  the  Narragansett  basin.  Tnis  locality  has  in  the  past  been  worked 
by  a  number  of  companies,  among  others  the  Rhode  Island  Graphite  Ooi 
stock  company,  capitalized  at  $50,000,  was  formed  in  1898  by  J.  Maaoii '" 
venture,  however,  was  not  a  success,  and  for  the  last  two  yeaia  t' 
worked  on  a  small  scale  by  Mr.  Fenner. 
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The  section  at  Fenner  Ledge,  as  exposed  from  west  to  east  on  a  quarried  face,  is  as 
follows: 

Section  at  Fenner  Ledge,  Cranston,  R.  L 

Peet. 

Slightly  sheared  coarse  sandy  shale,  with  occasional  pebbly  beds. . .    GO 
IHurker.  more  carbonaceous  shale,  speckled  with  glistening  plates  of 

ottrelite 75 

Graphitic  shale,  much  crumpled  and  possibly  faulty 20 

^andv  shale 25 

Hiehly  contorted  graphitic  shales  showing  lustrous  graphite  on  the 
beared  surfaces,  with  more  clayev  mat^ial  between;  some  small 
quartz  and  pjrrite  veins  (this  is  tne  principal  portion  which  has 

been  worked  for  graphite) 30 

Somewhat  carbonaceous  shales,  with  a  small  bed  which  is  quite  gra- 
phitic  100+ 

Just  isouth  of  the  cliff  section  described  above,  at  the  openin^gs  formerly  worked  by 
the  !^ode  Island  Graphite  Company,  the  most  graphitic  portions  show  close  folding 
with  westerly  overturning  and  a  gentle  northerly  pitch.  The  wcvked  bed  is  12  to  14 
feet  wide,  and  pinches  out  upward.  The  strike  is  north-northeast,  with  an  easterly 
dip  of  50^,  A  orift  some  30  feet  high  has  been  carried  alonj^  this  bed  for  about  100 
feet.  As  much  as  15  tons  was  taken  from  this  property  per  diem  with  a  working  force 
of  12  men.  In  all,  about  30,000  tons  must  have  been  taken  out  during  the  intermittent 
operations  of  Uiis  property  for  the  last  ten  years.  The  plant,  which  is  now  abandoned, 
consisted  of  a  SO-norsepower  hoisting  engme,  sheds  for  crushing,  pulverizing,  drying, 
bolting  throufi:h  silk  or  brass  mesh  (from  160  to  220  to  the  inch),  and  barreling.  The 
product  was  snipped  to  eastern  and  western  finns  for  foundry  facings. 

The  present  operations  are  confined  to  the  open  quarry  face,  whose  detailed  section 
is  given  above,  and  about  300  tons  of  crude  material  have  been  shipped  in  the  last 
two  years,  at  an  average  selling  price  of  $6  per  ton.  The  material  is  excavated  cheaply 
by  hand  drilling  and  blasting,  and  shipments  are  made  to  the  Springfield  Facing  Com- 
pany, Springfield,  Mass.;  to  Cincinnati;  Detroit;  Hamilton,  Ontario;  New  York  City, 
and  to  New  Jersey  firms. 

NEWPORT  COUNTY. 

Tiverton  quarry. — ^The  graphitic  schist  worked  between  Tiverton  and  Little  Compton 
is  exposed  in  an  open  cut  on  the  beach.  It  is  exposed  for  a  length  of  70  feet  and  a 
width  of  25  feet.  Since  it  is  located  at  tidewater,  any  downward  development  wiU 
have  to  take  this  factor  into  consideration.  Henrv  Sisson  has  worked  this  occunence 
on  a  lease  for  the  last  ten  years,  and  in  that  period  has  extracted  at  a  low  cost  per  Urn 
about  200  tons.  After  grinding  by  tlie  Springfield  Facing  Company,  it  is  sold  for  paint 
at  about  |100  per  ton.  Recently  some  contracts  for  punting  oriages  and  gasometeis 
with  this  paint  have  been  made.  The  graphite  at  this  locality  appears  to  be  move 
imctuous  to  the  touch  than  that  at  other  places.  There  has  been  more  shearing  and 
Suiting,  but  less  contortion,  than  to  the  westward.  Undemeatli  there  are  also  some 
occurrences  of  crude  hematite  and  larger  quartz  veins  than  at  Cranston. 

Other  localities  with  shafts  were  filled  with  water,  and  no  data  could  be  secured. 

All  the  evidence  diows  that  the  graphite  represents  an  (viginal  carbonaceous  con- 
stituent of  these  rocks^  which  has  been  converted  into  its  present  form  by  heat  and 
pressure.  The  most  highly  graphitic  portions  of  the  graphite-bearing  formationB  are 
the  softest  and  the  most  crumpled. 

In  the  following  table  analysis  No.  1  shows  the  composition  of  an 
average  specimen  of  the  grapnitic  shale  from  the  Cranston  property, 
and  analysis  No.  2  shows  the  composition  of  a  selected  specimen: 

Analysis  of  graphitic  shale  from  Cranston  mines,  Rhode  Island. 


VoUtlle 

Oraphltic  carbon. 
Ash 
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PENNSYLVANIA. 

Pennsylvania  ranks  third  in  the  list  of  crystalline  graphite  pro- 
ducing States,  and  three  firms  reported  production  in  1908.  The 
production  was  356,000  pounds,  valued  at  $16,740,  or  1,31SX)00 
pounds  less  in  quantity  and  $35,220  less  in  value  tnan  in  1907.  Two 
finns,  active  in  1907,  ceased  operations  in  1908,  while  two  other  firms, 
not  operating  in  1907,  were  producing  in  1908.  Most  of  the  mines 
were  operated  only  part  of  the  year.  The  Federal  Graphite  Company, 
which  has  been  idle  since  1906,  is  remodeling  its  Tnill  and  expects  to 
resume  operations  in  1909  under  the  name  of  the  Ferro  Carbon  Mining 
Company.  All  the  mines  are  located  near  Chester  Springs  and  Kim- 
berton,  in  Chester  County.  References  to  the  only  published  descrip- 
tions are  given  in  the  biohography. 

NEW  MEXICO. 

Small  quantities  of  graphite  are  mined  near  Raton,  in  Colfax 
Comity,  and  are  groimafor  use  in  the  manufacture  of  paint.  The 
followmg  description  of  these  deposits  has  been  furnished  by  Willis 
T.  Lee,  of  the  Uijited  States  Geological  Survey: 

A  iBxge  body  of  amorphous  graphite  occurs  in  the  c&ayan  of  the  Canadifui  River 
about  7  mileesouthweet  of  Raton,  in  Colfax  County,  N.Uez.  The  bed  liee  practically 
horizontal  and  has  been  i)roBpected  for  a  distance  of  Bevecal  miles  along  toe  outcrop 
in  the  Canadian  and  its  tributary  canyons  and  traced  laterally  into  the  principal  cool 
bed  of  the  Baton  field,  which  contains  bituminous  coking  coal.  Igneous  rock  was 
fcTced  into  the  coal-bearing  aedimentariee  in  many  placee  in  this  field  and  usually 
farmed  coke  where  it  came  into  contact  with  the  coal,  but  in  the  Canadian  Canyon 
many  sills  were  formed  both  above,  below,  and  in  the  coal,  and  apparently  the  sedi- 
mentary rocks  were  heated  through  a  considerable  thickneee.  Tne  coal  has  been 
most  completely  graphitized  where  the  bed  wbh  fractured  and  diabase  forced  into  it. 
Graphite  occurs  in  pockets"  or  irregular  maseee  in  the  diabase  and  is  more  or  leas 
columnar  normal  to  the  faces  of  the  igneous  rock. 

Several  yeaiB  ago  a  prospect  openii^  was  run  in  on  the  coal  bed  160  feet,  and  about 
250  tons  of  graphite  were  mined  for  the  manufacture  of  paint.  The  ore  contains  77.12 
percent  of  carbon,  16.73  per  cent  of  ash,  0.17  percent  of  sulphur,  and  6.15  percent  of 
volatile  matter  consisting  principally  of  water.  It  was  cniah^  and  the  graphite 
Mpvat«d  from  some  of  the  impurities  by  means  of  air  blasts,  the  refined  product  con- 
taming  60  per  cent  of  carbon  which  was  considered  sufficiently  pure  for  the  manu- 
bcture  of  paints, 

OTHER  STATES. 

In  Alabama  several  firms  active  in  1907  suspended  operations  in 
1908,  and  the  production  was  reduced  almost  one-half.     In  Geoi^a 
two  concerns,  which  in  1 907  mined  large  quantities  of  graphite  for  use 
in  fertilizers,  suspended  operations  during  1908.     One  of  them,  the 
American  Graphite  Company,  reports  the  sale  of  their  property  in 
August,  1908,  to  C.  M.  Jones.    Tne  Detroit  Graphite  Company  con- 
tinued operations  at  their  mine  in  Baraga  Co""+»f    fL/iifh     nn  tha 
western  extension  of  the  Marquette  range.    T 
slate  which  is  shipped  to  Detroit  and  there  groui 
In  Missouri  graphite  was  mined  by  two  conce 
Portage  County;  it  is  ground  for  pigment.     In 
Graphite  Company,  with  a  mine  3  miles  east 
County,  reported  an  increased  production  in  1 
shipped  to  Warren,  Ohio,  for  refining.    In  Idal 
reported  to  have  been  opened  near  Ketchun 
opment  and  proving  work  was  continued  at 
Company's  property  near  Teller. 
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WORLD'S  PRODUCTION. 


The  world's  production  of  graphite  for  the  years  1905,  1906.  and 
1907,  as  gathered  from  various  goyemment  puhiications,  is  as  followB: 

WarltPs  production  o/grapkiU,  1905, 1906,  and  1907,  in  short  tom. 


Country. 


United  States. 

Austria 

Canada 

Ceylon 

France 

Oermany 

India 

Italy 

Japan 

Mezioo 

Norway 

Sweden 

Queensland... 


1905. 


Quantity. 


24,971 

37,937 

641 

34,319 

110 

5,424 

2,603 

11,054 

230 

1,009 


44 

36 


118,038 


Value. 


1318,211 

274,154 

17,083 

2,307,012 

1,361 

49,742 

82,065 

62,104 

18,201 

42,916 


1,276 
1,324 


1906. 


Quantity. 


19,797 

42,016 

446 

40,320 

276 

4,470 

2,912 

11,910 

165 

4,316 

2,101 

41 

34 


3,165,439 


128,703 


4,315,906 


1907. 


Value. 

Quantity. 

ValoB. 

8340,239 

20,277 

t206»070 

283,616 

63,013 

387,090 

18,780 

670 

16,000 

3,400,550 

36,406 

2,880,606 

2,433 

138 

1,206 

47,122 

4,400 

41,971 

48,700 

2,726 

36,049 

61,162 

12,125 

61,374 

12,191 

115 

6,222 

77,  UO 

3,630 

64»330 

6.884 

1,643 

14,074 

1,197 

36 

0« 

973 

34 

066 

143,030        S,707,l« 


a  Exports. 

SEIiECT  BIBIilOORAPEnr. 

The  literature  dealing  with  graphite  is  voluminous  and  contains 
many  repetitions  and  quotations.  The  following  list  is  selected  so 
far  as  possible  to  avoid  duplication  and  yet  convev  all  the  important 
information  relative  to  the  use  and  proauction  or  the  mineral  in  the 
United  States.  Under  such  references  the  general  scope  of  each  paper 
is  described,  and  attention  is  dbected  to  its  most  important  features. 
The  list  is  incomplete,  but  will  be  added  to  from  time  to  time. 

GENERAL  TREATISES. 

Mineral  Resources  of  the  United  States,  1899-1907.  Brief  summaries  hy  variooB 
writers  of  the  progress  of  the  industry  in  the  United  States  to  date  of  writing.  Tlie 
most  important  are  the  following: 

1903.  Pratt,  J.  H..  pp.  1121-1129,  includes  description  of  processes  of  manii&c- 

turing  artincial  graphite;  quotes  Young  on  assaying  graphite  ores. 

1904.  Pratt,  J.  H.,  pp.  1157-1167,  good  brief  summary  of  occurrences  and  uses. 

1905.  Smith^  6.  O.,  pp.  1266-1269,  calls  attention  to  occurrence  of  graphite  as 

original  constituent  of  certain  igneous  rocks;  discusses  types  of  graphita 
best  suited  for  manufacture  of  crucibles  a^^d  of  lead  pencils. 

1906.  Smith,  G.  O.,  pp.  1139-1143;  gives  summary  of  chaiacten,  occurrence,  and 

uses  of  graphite. 
Mineral  Industry  for  1893  to  1908,  inclusive,  vols.  2  to  18.    Annual  statements  ol  the 
progress  of  the  graphite  industry.    The  most  important  numbera  are  the  following: 
1893.  Vol.  2,  pp.  335-342,  describes  forei^  and  domestic  occurrences  and 
with  numerous  references  to  foreign  literature. 

1897.  Vol.  6,  pp.  387-390,  discusses  particularly  the  use  of  graphite  paint  for 

tallic  structure. 

1898.  Vol.  7,  pp.  382-387,  contains  short  description  by  T.  G.  Hopkins  of  GhesCer 

County  (Pa-)  deposits;  quotes  Weinschenk  on  mode  oi  occurrence  of 

nhite  in  Bavarian  and^ohemian  deposits. 
,  pp.  348-352,  description  by  T.  G.  Hopkins,  of  Berks  Goonty  (F^) 
deposits;  discussion  of  artificial  graphite  by  £.  G.  Acheson. 

1900.  Vol.  9,  pp.  378-383,  discussion  of  assay  of  graphite  by  blast  and  fittion,  by 

F.  S.  Hyde. 

1901.  Vol.  10,  pp.  367-^73,  two  pages  devoted  to  artificial  graphite. 
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1902.  Vol.  11,  pp.  343-353,  W.  E.  H.  Garter,  on  the  graphite  industry  in  Canada 

during  1902;  two  pages  on  artificial  graphite. 
1907.  Vol.  17,  pp.  567-575,  F.  S.  Hyde,  on  some  characteristics  of  natural  ^phite; 
describes  occurrence  of  graphite  in  Alabama,  New  Jersey,  and  Wyoming. 
1907.  GntKEL,  FRrrz.    Graphite;  its  properties,  occurrence,  refining,  and  uses:  Depart- 
ment of  Mines,  Ontario^  Canada,  307  pages.     The  best  general  treatise  on 
this  mineral;  includes  bibliography  and  description  of  foreign  occurrences. 

NEW  YORK. 

1897.  Kemp,  J.  F.,  and  Newland,  D.  H.    Preliminary  report  on  the  geology  of  Wash- 

ington, Warren,  and  parts  of  Essex  and  Hamilton  counties,  N.  Y.;  5l8t  Ann. 
Rept.  N.  Y.  State  Inst.,  vol.  2,  p.  539;  describes  character  and  mode  of  occur- 
rence of  graphite  in  town  of  Hague,  Essex  County,  and  method  of  ore  dressing. 

1899.  Walcott,  C.  D.  Pre-Cambrian  lossiliferous  formations:  Geol.  Soc.  Am.  BulT, 
vol.  10,  p.  227 ;  devotes  paragraph  to  mode  of  occurrence  and  origin  of  graphite 
in  town  of  Hague,  Essex  County,  with  illustration  of  mine. 

1903.  Kemp,  J.  F.  Graphite  in  the  eastern  Adirondacks,  New  York:  Bull.  U.  S.  Geol. 
Survey  No.  225,  pp.  512-514 j  describes  four  modes  of  occurrence;  believes 
workaole  disseminated  deposits  to  have  originated  through  d3mamic  meta- 
morphism  of  bituminous  clay  shale. 

1905.  Ogilvie,  l.H.   Geology  of  the  Paradox  Lake  quadrangle.  New  York:  Bull.  N.Y. 

State  Inst.  No.  96;  describes  occurrence  of  ^phite  at  Rock  Pond,  Essex 
County;  discusses  origin  of  Adirondack  graphite  deposits. 

MAINE. 

1906.  SMrrH,  G.  O.    Graphite  in  Maine:  Bull.  U.  S.  Geol.  Survey  No.  285,  pp.  480- 

483;  describes  ongin  and  mode  of  occurrence  and  possible  utilization  of  graph- 
ite at  Madrid,  Fruiklin  County,  and  at  Yarmouth,  Cumberland  County. 

PENNSYLVANIA 

1881.  Frazeb,  Persifob.  Relations  of  the  graphite  deposits  of  Chester  County,  Pa., 
to  the  geology  of  the  rocks  containing  them:  Trsms.  Am.  Inst.  Min.  Eng.,  vol. 
9,  pp.  730-733;  describes  graphite  mine  in  town  of  Windsor,  Chester  (k>unty, 
and  describes  method  of  minmg  and  milling. 

1898.  Hopkins,  T.  C.    Mineral  Industiy,  vol.  7,  p.  383;  describes  graphite  mines  near 

Chester  Springs,  Chester  County  (half  iige), 

1899.  Hopkins,  T.  C.    Mineral  Industry,  vol.  8,  p.  350;  describes  occurrences  of 

graphite  in  Berks  County. 

VIRGINIA. 

1905.  Mineral  Industry,  vol.  14,  pp.  311-312;  a  short  description  (one-third  of  a  page) 
of  the  graphite  deposits  near  Charlottesville. 

ALABAMA. 

1907.  SMrrH,  E.  A.    Mineral  Industry,  vol  16,  pp.  567-568. 

GEORGIA. 

1907.  Hates,  C.  W.,  and  Phalen,  W.  C.  Graphite  deposits  near  Cartersville,  Ga.: 
Bull.  U.  S.  Geol.  Survey  No.  340,  pp.  463-465;  discusses  character,  origin, 
and  uses  of  graphitic  talcose  slates  of  CartersviUe  region. 

NORTH  CAROLINA. 

1901.  Pratt,  J.  H.    North  Carolina  Geol.  Survey  Econ.  Paper  No.  6,  pp.  69-72; 

describes  occurrence  of  ophite  in  gneiss  in  McDowell,  W^ake,  and  Catawba 

counties,  and  in  pegmatite  in  Alexander  County. 
1905.  EErrH,  A.    Mount  mtchell  folio  (No.  124),  Geol.  Atlas  of  the  United  States, 

U.  S.  Geol.  Survey;  describes  character  and  utilization  of  graphitic  schists 

near  Graphiteville. 
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WYOMING. 

1906.  Ball,  S.  H.    Graphite  in  the  Haystack  Hills,  Laramie  County,  W^o.:  Bull. 

U.  S.  Geol.  Survey  No.  316,  pp.  426-428;  describes  character,  origin,  and 
economic  value  of  undevelopea  graphite  deposits  of  this  region. 

1907.  Mineral  Industry,  vol.  16,  p.  570;  mentions  occurrence  of  graphite  in  Albany 

and  Carbon  counties.    (6  lines.) 

ORIGIN  OF  GRAPHITE. 

1904.  See  New  York  (1). 

1905.  See  New  York  (2). 

ASSAYING  AND  TESTING  OF  GRAPHITE. 

1907,  Sadler,  S.  S.    Determining  ash  in  graphite:  Australian  Mining  Standard, 

December  11, 1907;  small  quantities  of  ma^esia  are  added  to  the  samples  to 
prevent  the  residue  from  fusing  to  the  crucible.  The  ash  can  then  be  readily 
removed  and  analyzed. 

1908.  Htde,  F.  S.    Some  characteristics  of  natural  graphite:  Eng.  and  Min.  Jour., 

February-  1,  1908.  pp.  255-256;  describes  chemical  and  physical  testa  for 
distinguishing  dinerent  kinds  of  natural  graphite. 

GRAPHITE  ORE  DRESSING. 

1903.  Richardson,  R.  H.    Ore  dressing:  pp.  1074-1075;  describes  briefly  foreigD 
and  domestic  processes  of  dressing  graphite. 

LUBRICANT. 

1907.  Acheson  graphite  lubricant:  The  Iron  Age,  May  23,  1907;  discusses  the  lubri- 

cating value  of  ''deflocculated"  graphite. 

GRAPHITE  PAINTS. 

1908.  Preliminary  report  on  steel  test  fences:  Scientific  Section  Paint  ManutiM^turers* 

Association  of  the  United  States,  Philadelphia,  Pa.;  describes  methods  of 
testing  protective  qualities  of  graphite  ana  other  pigments.  Results  not 
reported. 

1909.  CusHMAN,  A.  S.    The  preservation  of  iron  and  steel:  Bull.  No.  35,  Office  of 

Public  Roads,  Dept.  of  Agriculture;  describes  tests  on  the  rust-preventing 
qualities  of  graphite  and  other  paiat  piCTients,  when  applied  to  iron  and  steel. 
Experiments  appear  to  show  that  grapnite  is  a  rust  stimulator,  and  not  a  rust 
inhibitor,  and  hence  that  it  should  not  be  applied  as  a  first  coating  to  iron  or 
steel. 

PENCILS. 

1906.  Walker,  John  A.    The  manufacture  and  use  of  lead  pencils:  Graphite  Trades 

man  (published  by  Joseph  Dixon  Crucible  Co.),  August  15, 1906;  gives  the 
history  and  method  of  lead-pencil  manufacture. 

ARTIFICIAL  GRAPHITE. 

1901.  TowNSEND,  C.  p.    The  artificial  production  of  graphite:  Elec.  World  and  Epgi- 

neer,  vol.  37.  April  6,  1901,  pp.  546-550;  is  an  excellent  review  of  the  various 
methods  of  the  artificial  proauction  of  graphite,  and  a  discussion  of  the  chem* 
ical  changes  involved. 

1902.  Fitzgerald,  F.  J.    The  conversion  of  amorphous  carbon  to  graphite:  (chemist 

of  the  International  Acheson  Graphite  Co.),  Jour.  Frankun  Inst.,  vol.  154; 
pp.  321-348;  similar  in  scope  to  the  preceding,  but  devotes  more  space  to  the 
Acheson  processes. 
1908.  Standish,  Alfred.  The  electric  furnace:  pp.  142-149;  gives  ^ood  summary 
of  processes  and  principles  of  the  commercial  production  of  artificial  graphite 
and  diagrams  of  electric  furnaces  used. 


MAGNESITE. 


By  Charles  G.  Yale. 


PRODUCTION. 

The  only  magnesite  deposits  in  the  United  States  which  are  being 
commercially  utilized  are  those  in  the  State  of  California.  The 
output  of  these  mines  in  1908  was  6,587  short  tons  crude,  valued  at 
$19,761,  as  compared  with  7,651  short  tons  in  1907.  valued  at  $22,683. 
The  sale  of  the  product  of  the  California  mines  is  limited  to  localities 
on  the  Pacific  coast,  since  the  freight  rates  are  prohibitive  to  points 
of  greatest  consumption  in  States  east  of  the  Rocky  Mountains.  The 
Cauf  omia  magnesite  can  not  be  shipped  to  eastern  points  and  compete 
in  price  with  that  imported  from  weece  and  Hungary,  where  tnere 
is  cheap  mining  labor  and  where  shipments  mayTbe  made  by  sea. 
For  this  reason  many  known  deposits  in  California  continue  to  lie 
unworked.  The  larger  mines  near  railroad  lines  can  alone  be  profit- 
ably worked,  and  even  in  such  cases  production  is  restricted  to  the 
local  demand.  Only  a  limited  number  of  tons  of  magnesite  annually 
can  be  disposed  of  on  the  Pacific  coast,  and  as  the  commercial  demand 
is  already  fully  met  by  mines  having  advantage  of  good  transportation 
facilities  and  equipped  with  furnaces  for  calcining  no  new  properties 
of  note  are  being  opened.  Were  there  any  opportunities  for  shipment 
by  sea  from  San  Francisco  to  eastern  ports  of  the  United  States 
some  of  the  California  calcined  magnesite^  might  be  sent  there,  but 
the  mai^in  of  difference  in  prices  from  foreign  material  is  quite  small, 
and  there  have  been  no  regular  shipping  lines  by  sea  from  California 
around  the  Horn  in  many  years  until  late  in  1909. 

Very  Jarge  quantities  of  magnesite,  both  crude  and  calcined,  are 
imported  into  the  United  States  annually.  In  1908  the  quantity  of 
crude  imported  was  39,526,865  pounds,  valued  at  $81,578,  or  $4.13 
per  short  ton,  and  of  calcined,  but  not  purified,  129,462,109  pounds, 
valued  at  $655,245,  or  $10.12  per  ton.  These  prices  are  the  wnolesale 
prices  or  market  values  in  the  foreign  countries  of  the  material  when 
ready  for  shipment,  and,  if  cases,  crates,  etc.,  are  used,  the  cost  of 
said  cases,  crates,  etc.,  is  included  in  the  value  given;  the  values  do 
not  include  freight  or  any  other  charges  incurred  after  shipment. 
The  New  York  prices  for  crude  in  1908  were  from  $6.30  to  $7.10  per 
short  ton  and  for  calcined  from  $16.75  to  $25  per  short  ton,  the 
latter  for  small  lots  free  from  lime  and  well  roasted. 

At  the  points  of  largest  production,  in  Tulare  County,  Cal.,  the 
crude  magnesite  has  a  value  of  about  $3  per  ton,  and  this  is  increased 
by  freight  charges  to  $6  to  $6.50  in  San  Francisco.  The  calcined 
magnesite,  according  to  quality,  is  sold  in  San  Francisco  at  from  $14 
to  $20  per  ton.  The  calcined  magnesite  used  for  making  brick  and 
building  material  must  receive  a  ''dead''  roast  to  get  rid  of  as  much 
carbonic-acid  gas  as  possible,  but  that  used  in  the  process  of  manu- 
facture of  paper  from  wood  pulp  need  not  be  so  well  calcined  and  can 
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be  sold  for  lower  prices.  Most  of  that  burned  in  California  is  used 
by  the  paper  manufacturers.  The  California  magnesite  is  ordinarily 
ot  better  quality  than  that  imported  from  Greece  or  Hungary,  but 
scarcely  any  of  it  is  used  at  points  of  greatest  consumption  m  the 
United  States  for  the  reason  stated. 

There  are  no  marked  changes  to  be  recorded  in  the  condition  of  the 
magnesite  industry  in  CaUfomia  in  1908.  No  new  mines  of  impor- 
tance have  been  opened,  though  small  quantities  of  mineral  have  been 
taken  from  a  few  deposits  not  heretofore  opened,  the  material  from 
which  has  been  used  mainly  in  the  manufacture  of  building  material, 
for  covering  pipes,  and  for  artificial  stone.  By  far  the  largest  quan- 
tity of  magnesite  in  California  is  derived  from  the  deposits  near 
PorterviUe  and  South  Tule,  in  Tulare  County.  These  aeposits  are 
owned  by  the  Willamette  Pulp  and  Paper  Company.  On  both  of 
them  calcining  furnaces  have  been  erected,  and  calcined  magnesite  is 
manufactured  for  use  in  making  paper  from  wood  pulp.  Some  ore 
was  also  mined  at  PorterviUe  and  at  Exeter  and  shippea  crude  to  the 
works  of  the  Western  Carbonic  Acid  Gas  Company,  at  Shell  Mound, 
Alameda  Countjr,  for  calcination  to  obtain  the  carbonic-acid  gas. 
The  calcined  residue  is  sold  to  paper  manufacturers  and  makers  of 
artificial  stone  or  building  material.  In  Fresno  County  a  new  deposit 
has  been  opened  and  a  furnace  erected.  Some  Uttle  ma^esite  was 
also  obtained  from  the  deposit  near  Winchester,  Riverside  County. 
Since  the  close  of  the  year  the  Mamesite  Corporation  of  Califorma 
has  opened  deposits  both  in  Alameda  and  Santa  Clara  counties,  but 
there  was  no  output  from  these  sources  in  1908.  Nominal  quantities 
of  magnesite  were  mined  in  Alameda  and  Santa  Clara  counties  in  1908 
from  old  properties.  The  old  deposits  in  Sonoma  and  Napa  counties 
are  no  longer  productive,  the  wagon  haul  to  railroad  preventinjg  them 
from  competmg  with  the  San  Joaquin  Valley  deposits,  which  are 
larger  and  nearer  transportation  facilities. 

It  is  to  be  noted  that  thefe  is  some  increase  in  the  use  of  magnesite 
in  California  for  tiliog,  flooring,  steam-pipe  covering,  wainscoting, 
artificial  stone,  etc.  For  these  purposes  the  calcined  magnesite  is 
used,  but  not  in  any  great  quantities  as  yet.  In  the  manuracture  of 
paper  from  wood  pmp,  for  which  purpose  most  of  the  domestic 
material  is  utilized,  there  is  no  special  increase  in  consumption. 

The  numerous  deposits  of  magnesite  in  the  counties  of  Califomia 
have  been  fully  described  by  Frank  L.  Hess,^  and  it  is  not  necessary 
therefore  to  give  them  special  consideration  in  this  chapter.  Hess 
mentions  also  other  domestic  deposits  and  the  principai  foreign 
deposits  as  well. 

The  following  table  shows  the  quantity  and  value  of  the  domestic 
output  from  1891  to  1908,  inclusive: 

Qtumtity  and  value  of  crude  magnesite  produced  in  Ike  United  Statee^  1891-1908. 


1891 short  tons. 


1892, 
1893 
1894. 
1895. 
1896. 
1897. 
1898. 
1899. 


,do. . 
.do., 
.do., 
.do., 
.do., 
.do., 
do., 
do.. 


439  $4,390 

1,004  10,040 

704  7,040 

1,440  10,240 

2,220  17,000 

1,500  11,000 

1,143  13,671 

1,263  19,075 

1,280  18,480 


1900 short  tons. .  2, 252  $19, 333 


1901 
1902 
1903 
1904 
1905 
1906 
1907 
1908 


.do. 

.do 

.do... 
.do... 
.do. . . 
.do. . . 
.do. .. 
.do... 


3,500 
2,830 
3,744 
2,850 
3.933 
7,805 
7,561 
6,587 


10,500 
8,490 
10,595 
9.298 
15,221 
23,415 
22,683 
19.761 
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It  reqiiires  2.4  tons  of  crude  magnesite  (MgCOs)  to  make  1  ton  of 
calcinea  (MgO).  The  calcined  ma^esite  is  worth  from  $14  to  $20 
per  ton  according  to  the  roasting  given  it.  This  calcined  magnesite 
IS  used  in  the  process  of  making  paper  from  wood  pulp,  in  the  manu- 
facture of  fireproof  brick/ and  for  tiling,  wainscoting,  building  ma- 
terial, and  artificial  stone. 

IMPORTS. 

The  imports  of  magnesite  into  the  United  States  in  1907  and  1908 
were  as  follows: 

ImporU  of  magnesite  into  the  United  States  in  1907  and  1908,  in  pounds. . 


Magnesia: 

Calcined,  medical 

Carbonate  of,  medical 

Sulphate  of,  or  Epsom  salts 
Magnesite: 

Calcined,  not  purified 

Crude 


1907. 


Quantity. 


41,  wW 

86,467 
4,532,713 

151.137,661 
46,878,740 


Value. 


19,005 

3,994 

16,256 

688,371 
186,088 


1906. 


Quantity. 


46,823 

62)514 

4,990,875 

129,462,109 
39,526,865 


Value. 


87,461 

3,475 

15,543 

655,245 
81,518 


In  addition,  magnesium  not  made  up  into  articles  was  imported 
to  the  value  of  $12,410  in  1908,  against  $14,332  in  1907.  The  total 
value  of  the  imports  of  magnesia  and  magnesite  in  1908  was  $775,642. 

It  is  to  be  noted  that  there  is  a  decrease  in  both  quantity  and  value 
of  the  imports  of  crude  and  calcined  magnesite  in  1908  as  compared 
with  1907.  These  imports  are  mainly  from  Greece  and  Hungary, 
where  there  are  large  deposits  of  magnesite  mined  by  very  cneap 
labor,  wages  in  Hungary,  for  example,  being  40*  cents  for  a  10-hour 
day  at  the  mines. 

An  attempt  was  made  by  domestic  producers  of  magnesite  to  have 
Congress  place  a  duty  on  both  crude  and  calcined  material,  but  this 
was  not  accomplished.  The  new  tariff  law  does,  however,  place  a 
duty  of  25  per  cent  ad  valorem  on  importations  of  magnesite  brick 
if  not  decorated,  dazed,  enameled,  or  ornamented.  If  decorated, 
glazed,  etc.,  the  ad  valorem  duty  is  35  per  cent.  The  basis  of  value 
IS  the  value  when  packed  ready  for  shipment  at  the  foreign  port  and 
does  not  include  freight  or  other  charges  after  being  made  ready  for 
shipment. 

The  various  uses  to  which  magnesite  may  be  put  were  given  in  full 
in  the  report  for  1907,  and  are  also  published  in  Bulletin  No.  355, 
heretofore  referred  to. 


MICA. 


By  Douglas  B.  Sterrbtt. 


INTRODUCTION. 

Among  the  several  varieties  of  mica  only  two  are  of  economic  value 
for  their  physical  properties.  These  are  muscovite,  or  "  white  "  mica 
of  the  trade,  and  phlogopite,  or  "  amber  "  mica.  Of  these  two  varie- 
ties only  muscovite  is  £)und  in  quantities  of  importance  in  the  United 
States.  Muscovite  is  a  silicate  of  aluminum  and  potash,  with  a  small 
per  cent  of  water.  It  is  attacked  with  difficulty  by  reagents  and  suc- 
cessfully resists  decomposition  in  nature  for  long  periods.  The  com- 
mon properties  of  mica,  .as  perfect  cleavage  with  marked  flexibility, 
elasticity,  toughness,  transparency,  and  nonconductivity  to  heat  and 
electricity,  are  possessed  by  muscovite  in  a  high  degree.  It  is  due 
to  these  properties  that  mica  occupies  an  important  place  in  the  indus- 
trial world.  The  physical  properties,  of  mica  vary  not  only  in  the 
different  varieties,  but  to  a  certain  extent,  also,  as  in  quality  of  cleav- 
age, color,  clearness,  firmness,  etc.,  in  different  occurrences  of  the  same 
variety..  Muscovite  and  phlogopite  with  their  various  qualities  are 
found  to  be  adapted  to  special  uses  mentioned  later. 

OCCURRENCE. 

Muscovite  is  found  in  many  kinds  of  rocks,  though  deposits  of 
commercial  value  are  limited  to  pe^atite.  Pe^atite  is  a  coarse- 
grained rock,  composed  of  quartz  and  feldspar,  with  or  without  mica 
and  accessory  mmerals.  The  composition  of  some  pegmatites  is 
closely  allied  to  that  of  granite;  in  others  the  component  minerals 
are  the  same  as  in  granite,  though  the  proportion  of  each  is  variable. 
Pegmatite  occurs  in  sheets,  lenses,  veinlets,  balls,  and  irregular  masses. 
These  are  in  some  places  evidently  formed  by  the  intrusion  of  ma^as 
into  the  inclosing  rock  formations,  and  in  other  places  by  deposition 
from  solutions.  Such  pegmatites  commonly  occur  in  regions  of  meta- 
morphic  gneisses  and  schists.  The  pegmatites  either  follow  the  bed- 
ding planes  of  the  inclosing  rock  through  part  or  all  of  their  extent, 
or  cut  across  the  formations  at  various  anj^les.  Pegmatite  deposits 
carrying  mica  of  commercial  value  range  from  1  foot  to  more  than 
50  feet  m  thickness.  The  len^h  depends  on  the  nature  of  the  deposit, 
whether  a  lens  or  a  sheet,  and  varies  from  a  few  feet  to  several  hun- 
dred yards.    The  pinching  out  of  a  lens-shaped  deposit  of  pegmatite 
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does  not  necessarily  mean  the  exhaustion  of  a  mica  deposit,  as  another 
lens  may  be  foimd  along  the  strike  of  the  first  one  or  to  the  side 
slightly  overlapping  it.  Deposits  of  mica  have  been  found  in  about 
twenty  States  or  the  United  States,  and  have  been  worked  profitably 
in  a  number  of  them.  Among  the  States  where  mica  nas  been 
actively  mined  are  North  Carolina,  South  Dakota,  New  Hamp^ire, 
Colorado,  Virginia,  Alabama,  South  Carolina,  and  New  Mexico. 

NORTH  CAROLINA. 

The  mica  mines  of  North  Carolina  are  located  in  the  mountain 
region  northwest  of  the  Blue  Kidge,  along  the  Blue  Kidge,  and  in  the 
Piedmont  Plateau  southeast  of  the  Blue  Kidge.  Most  of  the  deposits 
that  have  been  worked  in  recent  years  are  in  three  sections  of  ihe 
mountain  region.  These  are  Ashe  Coimty,  Mitchell  and  Yancey 
counties,  and  Haywood,  Jackson,  Transylvania,  and  Macon  counties. 
During  1908  mining  was  most  active  in  the  Mitchell- Yancey  county 
and  the  Haywood- Jackson-Macon  county  regions. 

The  better  grades  of  North  Carolina  mica  are  of  excellent  quality 
and  well  suited  to  the  glazing  industry.  A  large  quantity  of  less 
perfect  sheet  mica  is  supplied  to  the  electrical  industry,  where  it  is 
satisfactory  for  all  uses  except  for  certain  commutator  insulation. 
The  greater  portion  of  mica  produced  in  North  Carolina  is  clear  and 
has  a  light  "rum "  color.  A  small  part,  however,  is  dark  brownish 
or  ffreenish,  and  is  sometimes  "  specked."     ' 

The  mica  of  North  Carolina  is  derived  from  numerous  mines  of 
various  sizes.  Part  comes  from  mere  prospects  and  part  from  a 
number  of  regularly  worked  deposits.  The  operations  at  most  of 
these  deposits  are  small  as  compared  with  most  metal  mining  or  even 
with  the  best  mica  mining  in  bouth  Dakota  and  Canada.  A  few  of 
the  mines,  however,  are  equipped  with  steam  pumps  and  hoists,  air 
drills,  etc.,  and  work  compares  more  f  avorablv  with  that  in  other  mica 
regions.  The  following  is  a  description  or  a  mica  mine  of  North 
Carolina  that  was  formerly  of  importance : 

The  Gibbs  mica  mine  is  on  the  west  side  of  South  Toe  River,  2 
miles  west  of  south  of  Newdale,  Yancey  County.  It  was  operated 
on  a  large  scale  until  1906  by  the  J.  E.  Burleson  Mica  Company,  and 
was  then  abandoned  for  mines  where  mica  could  be  obtained  with  less 
difficulty.  The  mine  entrance  is  about  75  feet  above  the  river  and 
on  a  hillside.  The  work  consisted  of  an  incline  on  the  dip  of  the 
"  vein  "  carried  down  over  500  feet.  The  incline  has  a  grade  of  about 
35°  for  the  first  150  feet  from  the  surface  and  about  25°  below  this. 
For  about  two-thirds  of  the  length  of  the  incline  the  "  vein  "  has  been 
removed  for  a  width  of  40  feet.  Pillars  were  left^  and  a  few  stulls 
were  placed  as  supports.  The  workings  off  to  the  sides  of  the  incline 
were  irregular  in  nature  and  consist  of  short  tunnels,  rooms,  or  stopess 
where  rich  "  leads  "  of  mica  were  found.  The  "  vein  "  was  first  re- 
moved for  a  thickness  of  7  to  10  feet  in  the  upper  part  of  the  mine« 
and  then  for  the  full  thickness  of  15  feet  or  more  in  the  lower  part. 
Hoisting  was  done  by  a  steam  engine  with  a  track  and  skip.  The 
skip  was  used  as  a  pump  also  and  satisfactorily  handled  the  mine 
water. 

The  pegmatite  formation  is  large  and  more  continuous  than    is 
found  at  many  other  mica  mines  in  North  Carolina.    It  is  ookn- 
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formable  with  the  beddm^  of  the  inclosing  mica  gneiss,  and  strikes 
about  N.  SO*'  W.,  with  a  dip  of  35°  SW.  at  the  su^ace  and  less  with 
depth.  The  feldspar  of  the  pegmatite  is  a  plagioclase  carrying  soda 
and  some  calcium  and  is  probably  oli^oclase.  Most  of  it  is  pure 
white,  though  part  is  transparent  and  has  a  pale  aquamarine-green 
color.  Other  minerals  of  the  pegmatite  are  quartz,  muscovite,  biotite, 
and  a  little  ^met  and  apatite.  The  texture  of  the  pegmatite  is 
granitic  and  rairly  coarse.  Masses  of  feldspar  crystals  of  200  pounds 
weight  were  seen  on  the  dump,  and  mica  blocks  of  similar  weight  are 
sometimes  obtained.  The  quality  of  mica  from  the  Gibbs  mine  is  the 
finest,  and  the  color  of  thick  sheets  a  rich  "  rum."  The  general  run 
of  sizes  is  in  crystals  of  3  to  12  inches  in  diameter.  Still  larger  sheets 
are  obtained  sometimes.  At  the  time  of  examination  in  1905  the 
production  amounted  to  about  1,000  pounds  of  gpod  block  mica  per 
week,  though  at  times  larger  quantities  were  obtained. 

SOUTH  DAKOTA. 

South  Dakota  mica  is,  as  a  rule^  softer  than  that  from  the  southern 
Appalachian  States.  The  color  is  much  the  same  as  that  from  the 
latter  region,  ransin^  from  "  wine  "  to  "  rum  "  in  sheets  one-sixteenth 
inch  or  more  in  Sickness.  The  quality  is  highly  satisfactory  for  all 
electrical  purposes,  except  for  certain  commutator  insulation.  The 
proportion  oi  mica  obtained  suitable  for  glazing  purposes  is  small, 
since  much  of  it  is  clouded  with  minute  inclusions  or  numerous  small 
blisters  between  the  laminae. 

The  best  mica  deposits  of  South  Dakota^  so  far  located,  are  in  the 
Black  Hills  in  Custer  County,  within  a  radius  of  8  miles  from  Custer. 
The  possibilities  of  the  mines  of  this  re^on  have  been  demonstrated 
by  the  operations  of  the  Westinghouse  [Electric  and  Manufacturing 
Company  during  the  last  two  years.  This  company  has  taken  up  four 
mines  and  is  operatm^  two  of  them  on  a  large  scale.  The  equipment 
for  mining  at  these  mines  is  probably  the  best  ever  used  in  mica  min- 
ing in  the  United  States.  The  following  description  of  one  of  the 
^V\^stin^house  mines  ^  and  of  the  treatment  of  mica  after  mining  is 
given  through  the  courtesy  of  Mr.  W.  J.  Lon^ore,  who  has  com- 
plete charge  of  the  mica  mining  and  manufacturing^  for  the  company : 

Description  of  No.  1  mine. — ^The  No.  1  mine  of  the  Westingnouse 
Company,  formerly  called  the  "  New  York  mine,"  is  SJ  miles  south- 
west of  Custer,  between  Hay  Creek  and  Fourmile  Creek.  The  mine 
is  in  a  small,  prominent  hogback  knob  some  700  feet  long  and  about 
one-third  as  wide.  This  knob  is  nearly  200  feet  higher  than  the  level 
of  Hay  Creek  on  the  southeast,  and  about  100  feet  higher  than  the 
gentle  slopes  from  its  base  to  the  valley  of  Hay  Creek. 

The  earlier  work  at  the  New  York  mine  consisted  of  open  cuts, 
inclines,  and  stopes  from  the  surface  nearly  to  the  present  100-foot 
level  in  one  place.  The  operations  of  the  present  company  have  been 
very  systematic,  and  consist  of  a  vertical  shaft  to  the  200-foot  level 
witii  a  16-foot  sump  at  the  bottom  and  drifts  with  stopes  on  the  50- 
foot,  100-foot,  and  200-foot  levels.  The  mine  is  equipped  with  a  400- 
horsepower  boiler  and  engine  of  Westinghouse  make.     Power  is 

•  other  mines  described  in  Mica  deposits  of  South  Dakota ;  Contributions  to  econonie 
geology,  1008,  part  1 ;  Bull.  U.  S.  Geol.  Surrey  No.  880  [In  press]. 
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transmitted  electrically  from  a  150-kilowatt  generator.  The  inine  is 
lighted  with  incandescent  electric  lights,  and  the  camp  with  arc 
lamps.  The  hoist,  the  grinding  plant,  and  the  shop  are  also  operated 
by  electric  motors.  Air  drills  are  used  throughout  the  mine.  From 
65  to  75  men  are  employed  around  the  mine. 

The  country  rock  is  biotite  gneiss  and  schist  striking  northwest 
and  southeast  with  a  dip  of  alx)ut  50°  SW.  The  p^matite  is  ap- 
proximately conformable  with  the  inclosing  gneiss.  The  contact  of 
the  two  is  sharp,  with  gentle  rolls  along  the  strike.  The  pegmatite 
has  a  thickness  across  the  dip  of  about  30  feet  at  the  surface,  25  feet 
on  the  100-foot  level,  and  28  feet  on  the  200-foot  level.  The  mica 
occurs  in  the  pegmatite  in  two  streaks  or  "  veins  "  from  1  to  8  feet 
thick  along  each  wall.  The  interior  of  the  pemnatite  is  nearly  barren 
of  mica  or  too  poor  to  pay  for  working.  Almough  the  mica  streaks 
vary  in  thickness  and  richness  they  are  unusually  r^ular  for  mica 
"  veins."  Through  the  greater  part  of  the  mine  opened  up  to  August, 
1908,  the  veins  were  found  sufficiently  rich  to  pay  for  working,  while 
in  places  the  mica  was  abundant.  The  mica  crystals  have  a  tendency 
to  occur  in  flattened^  or  tabular  blocks  lying  perpendicular  to  the 
walls  of  the  pegmatite,  though  without  other  definite  orientation. 
The  more  common  sizes  of  crystals  range  from  2  to  8  inches  in  diam- 
eter and  from  1  to  5  inches  in  thickness.  Crystals  a  foot  in  diameter 
are  not  rare,  and  some  measuring  a^  yard  across  are  found. 

The  earlier  operations  at  this  mine  were  influenced  largely  by  the 
position  of  the  outcrop  of  the  pegmatite.  The  latter  forms  the  top 
and  southwest  side  of  the  knob  in  which  the  mine  is  located.  The 
hanging  wall  lies  near  the  surface  of  this  side  of  the  knob  and  was 
readily  worked  by  open  cuts.  The  foot  wall  of  the  pegmatite  out- 
crops along  the  top  or  the  knob.  Besides  numerous  smaller  openings 
on  the  outcrops,  drifts  have  been  run  to  the  northwest  on  each  "  vein  '^ 
on  the  50- foot  level.  The  entrance  to  the  50-foot  level  is  from  an 
open  cut  on  the  outcrop  of  the  vein  about  50  feet  below  the  top  of  the 
hill.  The  drift  on  the  hanging-wall  "  vein  "  was  run  about  130  feet, 
and  a  small  amount  of  stopinff  done.  The  "  vein  "  was  rich  in  mica 
to  within  15  feet  of  the  end  oi  the  drift,  at  which  point  the  mica  con- 
tent wa^  low.  A  crosscut  connects  with  the  foot-wall  "  vein."  The 
drift  on  the  latter  was  carried  some  250  feet  to  the  northwest  For 
100  feet  of  this  drift  the  vein  has  been  stoped  out  to  the  top  of  the 
knob  50  feet  above,  while  beyond  this  point  good  vein  matter  is  held 
ready  for  stoping.  At  the  southeast  limit  of  the  surface  working?, 
about  200  feet  from  the  shaft,  the  pegmatite  contains  a  large  ouantitv 
of  black  tourmaline  in  crystals  ranging  from  1  inch  to  several  indies 
in  diameter  and  as  many  feet  long.  The  mica  content  of  the  pegma- 
tite is  very  low  at  this  point. 

The  shaft  is  locatea  to  the  southwest  of  the  pegmatite,  throocfa 
which  it  cuts  between  the  100- foot  and  the  200-foot  levels.  Only  the 
hanging  wall  has  been  worked  on  the  100-foot  level.  The  latter  is 
connected  with  the  shaft  to  the  southwest  by  a  short  crosscut. 
Drifts  have  been  run  from  the  crosscut  about  300  leet  to  the  northwest 
and  250  feet  to  the  southeast.  The  vein  was  stoped  out  to  the  50- foot 
level  for  a  distance  of  200  feet  to  the  northwest  and  was  being  carried 
farther.  The  pegmatite  at  the  end  of  this  drift  was  found  to  be  very 
poor  in  mica  and  was  composed  of  large  feldspar  crystals,  massive 
quartz,  black  tourmaline,  and  feldspar  rosettes  8  to  12  inches  in  diam- 
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eter  and  composed  of  radiating  feldspar  columns.  The  drift  was  to 
be  carried  farther  in  search  or  richer  "  vein  "  matter.  In  the  south- 
east drift  much  of  the  vein  has  been  stoped  out  to  the  surface  for  a 
distance  of  about  240  feet  from  the  crosscut.  At  this  point  the 
^'  vein  "  becomes  poor  in  mica  and  has  the  same  abundant  bhck  tour- 
maline as  seen  in  the  surface  workings.  Some  of  these  tourmaline 
crystals  measure  10  inches  in  diameter.  They  do  not  appear  to  have 
any  definite  position  relative  to  the  wall  of  the  pegpatite.  The 
"  vein  "  was  found  to  be  rich  nearly  to  the  end  of  each  drift  and  in  the 
large  stopes.  The  strike  of  the  contact  of  the  "  vein "  is  nearly 
straight  mroughout  the  length  of  the  drifts,  except  at  one  point  a  few 
feet  southeast  of  the  crosscut.  Here  the  mica  schist  wall  elbows  out 
into  the  pegmatite  several  feet  across  the  strike  of  the  ^'  vein." 

A  room  has  been  made  on  the  southeast  of  the  shaft  on  the  200- 
foot  level  for  the  placing  of  an  electric  piunp,  loading  cars  on  the 
cage,  etc.  A  crosscut  or  10  feet  from  this  room  to  tne  southwest 
cuts  the  foot  wall  of  the  pegmatite,  which  is  about  28  feet  thick. 
Though  mica  is  found  in  the  foot-wall  "  vein  "  here,  it  had  not  been 
developed  at  the  time  of  visit.  Drifts  had  been  started  on  the  hang- 
ing-wall "  vein  "  in  each  direction,  and  were  each  in  about  20  feet 
when  seen.  These  drifts  have  since  been  carried  175  feet  to  the 
northwest  and  125  feet  to  the  southeast.  At  the  latter  point  an 
irregularity  in  the  "  vein,"  or  a  fault,  has  been  encountered,  and 
this  is  being  investigated  by  the  company.  The  vein  matter  seen  in 
the  40  feet  of  drift  on  the  200- foot  level  was  very  rich,  and  contained 
considerable  mica  of  large  size.  Several  blocks  over  a  foot  across 
were  seen  in  the  walls,  along  with  a  large  niunber  of  small  ones. 

Mention  has  already  been  made  of  the  richness  in  mica  of  various 
parts  of  the  "  vein."  Data  for  estimating  the  percentage  of  mica 
m  the  "  veins  "  are  given  by  Mr.  Joseph  Tyne,  superintendent.  Rec- 
ords of  the  quantity  of  mica  obtained  and  the  quantity  of  rock  moved 
show  an  average  of  600  pounds  of  rough  mica  to  10  sq^uare  feet  of 
vein  removed.  The  "  veins  "  average  from  5  to  6  feet  m  thickness, 
say  5^  feet.  On  estimating  the  weight  of  a  cubic  foot  of  pegmatite 
at  163  pounds,  it  is  found  that  the  rough  mica  obtained  averages 
about  6.6  per  cent  of  the  vein  matter.  The  production  of  the  No.  1 
mine  is  stated  to  amount  to  approximately  150,000  pounds  of  rough 
mica  mined  per  month  with  the  ordinary  force  of  men. 

Treatment  of  the  mica. — ^The  Westinghouse  Company  consumes  all 
of  the  sheet  mica  produced  by  its  mines  in  its  own  manufacturing  es- 
tablishments. The  rough  mica  is  hand  cobbed  and  thumb  trimmed 
at  the  mines.  The  rou^ly  trimmed  mica  is  then  shipped  to  a  better- 
equipped  plant  .at  Lincoln,  Nebr.,  formerly  at  Denver,  Colo.,  where 
it  is  TOrther  split,  trimmed,  and  carefully  graded  for  use  at  the  main 
works  at  East  Pittsburg,  Pa.  The  plant  at  Lincoln  is  equipped  with 
seven  power  presses  for  punching  washers  at  one  stroke,  and  ten 
sheet-trimming  machines.  These  machines  are  all  operated  by 
electric  power.  Working  space  is  supplied  for  150  people  to  "  thin 
split"  the  mica  for  use  at  the  main  works.  The  tnin  splitting  is 
oone  by  piecework  by  ^rls,  who  become  very  skillful  in  the  operation. 

Part  of  the  scrap  mica  produced  at  the  mines  is  ground  at  a  mill 
located  at  the  No.  1  mine.  The  grinding  is  done  by  a  dry  pulver- 
izer. This  machine  has  a  reported  capacity  of  3,000  pounds  of 
ground  mica  a  day.    The  surplus  waste  mica  at  the  trimming  plants  is 
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sold  for  grinding  for  the  manufacture  of  lubricants  and  for  molded 
mica  insulation. 

The  ^Hhin  split,"  trimmed,  and  punched  mica  received  at  East 
Pittsburg  is  adapted  to  different  uses.  The  punched  and  trimmed 
sheets  are  in  some  cases  ready  for  use  without  further  treatment, 
though  a  portion  of  the  sheets  require  additional  trimming  to  adapt 
them  to  particular  uses.  A  large  part  of  the  mica  is  used  in  the 
form  of  ^  thin  splittings,"  and  is  built  up  into  mica  board,  flexible 
mica  sheets,  and  various  forms  for  insulation.  Much  of  the  mica 
board  is  constructed  by  placing  a  layer  of  "thin  split"  mica  over 
a  sheet  of  tissue  paper,  freshly  varnished  with  shellac.  This  is  covered 
by  another  sheet  of  tissue  paper  with  a  coating  of  shellac  and  another 
layer  of  "thin  splittings,  etc.,  until  the  desired  thickness  is  reached. 
Some  of  the  sheets  of  mica  board  are  also  built  up  without  the  tissue 
paper.  The  mica  board  is  generally  made  in  rectangular  sheets, 
measuring  20  by  86  inches.  The  large  sheets  thus  built  up  are 
pressed,  many  sheets  at  a  time  separated  by  iron  plates,  in  hydraulic 
presses.  The  sheets  are  subjected  to  a  low  heat  during  the  pressing, 
and  the  shellac  is  dried  by  baking  after  pressing. 

Dried  sheets  are  reduced  to  the  required  thickness  bv  sanding  and 
milling  machines  and  are  then  cut  into  strips  or  punched  to  pattern 
as  required. 

COLORADO. 

Certain  of  the  mica  deposits -of  Colorado  are  of  interest  because 
their  product  is  peculiarly  adapted  to  grinding  purposes,  althou^ 
not  01  value  as  sheet  mica.  Of  this  type  are  the  Mica  Hill  Mine,  of 
the  Canyon  City  Mica  Mining  and  Mills  Company,  4  miles  north- 
west of  Canon  City,  and  the  wild  Rose  claim  of  J.  D.  Endicott,  6 
miles  north  of  Texas  Creek. 

At  Mica  Hill  the  mica  occurs  in  a  large  pegmatite  mass  over  100 
feet  thick  and  several  hundred  feet  long.  The  outcrop  of  this 
pegmatite  forms  a  small  prominent  oval-^aped  hill,  with  its  ex- 
tension roughly  parallel  to  the  strike  of  the  country  rock.  The  lat- 
ter is  crumpled  biotite  mieiss,  which  has  a  strike  north  of  east  and 
a  hi^h  northerly  dip.  There  are  granite  and  diorite  masses  in  the 
vicinity.  About  200  yards  east  of  Mica  Hill  is  a  similar  hill  formed 
by  the  outcrop  of  a  mass  of  pegmatite,  in  which  lithia  mica  (le- 
pidolite)  and  pink  and  green  tourmaline  crvstals  have  been  found. 
The  pegmatite  of  Mica  Hill  is  composed  of  large  masses  of  feldspar 
and  quartz,  graphically  intergrown  in  places,  and  of  irregiuar 
masses  and  streaks  of  solid  mica.  The  masses  and  streaks  of  micm 
occur  in  massive  feldspar,  and  vary  from  2  to  10  feet  in  thidmes& 
The  mica  is  in  the  form  of  wedge-shaped  blocks,  with  fish-bone  struc- 
ture, and  in  twisted  plates  bunched  together  at  all  angles.  In  places 
there  is  a  little  biotite  or  black  mica  mixed  through  uie  white  mica, 
so  that  it  is  necessary  to  hand  cob  part  of  the  material  after  crush- 
ing  before  grinding.  The  solid  mica  is  plentiful  in  the  better  ex- 
posures, and  200  tons  are  reported  as  having  been  obtained  from 
a  small  opening  in  the  south  face  of  the  hill  near  the  summit.  In 
small  openings  lower  down  rough  beryl  crystals  from  1  inch  to  1 
foot  in  diameter  and  columbite  in  masses  of  two  or  three  pounds 
weight  were  found. 
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At  the  Wild  Rose  claim  the  occurrence  is  very  similar  to  that  at 
Mica  Hill.  The  mica  occurs  in  irregular  streaks  of  solid  masses  of 
twisted  and  wedge-shaped  crystals.  These  streaks  vary  from  1  foot 
to  more  than  6  &et  in  thickness,  and  occur  in  both  quartz  and  feld- 
spar. The  quartz  at  this  mine  has  a  rose  color  and  some  is  of  quality 
suitable  for  gem  purposes.  The  solid  mica  at  this  mine  does  not 
appear  to  have  any  associated  biotite,  and  is  therefore  well  adapted 
to  grinding  without  other  preparation  than  mining,  shipping,  and 
crushing.  This  claim  has  not  yet  been  worked  commercially.  The 
mining  of  the  deposits  of  solid  mica  should  not  be  difficult  as  long  as 
the  streaks  or  masses  hold  out  At  the  two  deposits  visited,  the  quan- 
tity of  mica  exposed  was  large  and  could  supply  the  demand  of  an 
ordinary  mica-grinding  mill  for  a  considerable  time. 

The  transportation  of  the  mica  from  these  deposits  to  the  railroad 
and  mills  is  an  item  of  importance.  The  Mica  Hill  locality  is  reached 
by  a  10-mile  wagon  road  from  Canyon  City.  The  Wild  Rose  claim  has 
at  present  only  a  trail  connecting  it  with  the  railroad  at  Texas  Creek, 
about  6  miles  distant,  though  a  wagon  road  could  be  constructed  with- 
out very  great  expense. 

GEORGIA. 

A  number  of  mica  deposits  are  known  to  occur  in  northwestern 
Greorgia,  both  in  the  mountain  regions  and  in  the  Piedmont  Plateau. 
The  associations  of  these  deposits  are  very  similar  to  those  of  North 
Carolina,  in  both  type  of  country  rock  and  nature  of  pegmatite.  Mica 
mining  has  never  become  an  established  industry  in  this  region,  and 
the  amount  of  development  work  at  the  majority  of  Uie  mines  and 
prospects  has  not  been  extensive. 

During  1907  and  1908  the  Pitner  Mica  Company  was  engaged  in 
developing  a  group  of  mica  mines  in  Lumpkin  and  Fannin  coun- 
ties, from  6  to  10  miles  northwest  of  Dahlonega.  These  mines  are 
situated  in  the  Piedmont  Plateau  at  the  foot  of  the  Blue  Ridge,  on  the 
Blue  Ridge,  and  in  the  mountain  country  to  the  north  of  the  Blue 
Ridge.  So  far  Uie  work  has  been  more  in  the  nature  of  prospecting, 
though  some  mica  has  been  obtained  at  the  same  time.  With  one 
exception,  the  mica  in  this  group  of  mines  is  light  colored,  and  por- 
tions are  of  ^ood  quality.  Some  of  the  mica  is  subject  to  conditions 
common  to  me  product  of  most  mica  mines,  as  "ruling,"  "wedge," 
and  "A"  structure,  clay  stains,  etc. 

Among  the  mines  and  prospects  owned  by  the  Pitner  Mica  Com- 
pany are  the  Ward,  Eph  Lee,  Masters,  Graham,  and  William  Gooch, 
yielding  "  rum  "  colored  mica ;  the  Green  Vein,  F.  G.  Williams,  and 
Sain,  yielding  light-green  colored  mica;  and  the  Matt  Gooch,  yielding 
dark  and  partly  "  specked  "  mica.  The  company  owns  other  deposits 
which  were  not  visited.  The  Eph  Lee,  William  Gooch,  and  Green 
Vein  mines  are  old  mines  and  have  not  been  opened  recently.  The 
other  deposits  mentioned  were  prospected  by  the  Pitner  Mica  Com- 
pany. The  Masters,  Sain,  Williams,  and  Graham  mines  are  within 
a  mile  northwest  of  the  old  Two  Run  post-office.  The  Eph  Lee,  Ward, 
and  Green  Vein  mines  are  on  the  top  of  the  Blue  Ridge,  near  Ward 
Gap.  The  William  Gooch  mine  is  about  a  mile  north  of  Ward  Gap. 
ana  the  Matt  Goch  mine  is  near  Gaddistown* 


752  MIKEBAL  BESOUBGES. 

on  cjrlinders  revolving  at  a  high  rate  of  speed.  In  wet-grinding 
machines  the  mica  is  beaten  ana  torn  under  water  by  teeth  of  spikes 
mounted  in  wheels  or  cylinders  revolving  at  a  comparatively  slow 
rate  of  speed.  The  capacity  of  the  dry-grinding  machines  or  pul- 
verizers IS  considerably  greater  than  that  of  the  wet-grinding  ma- 
chines. The  dust  of  fine  mica  scales  from  the  pulverizers  is  often  a 
cause  of  annoyance  to  workmen  around  the  mills,  as  it  is  very  irri- 
tating to  the  throat  and  lungs  when  breathed.  It  is  claimed  that 
mica  ground  under  water  is  better  than  that  ground  dry.  Some 
consumers  demand  the  wet-ground  mica,  claiming  a  greater  purity 
and  more  brilliant  luster.  It  is  possible  that  the  same  effect  could 
be  obtained  by  thoroughly  washing  dry-ground  mica  and  floating  the 
product. 

PRODUCTION  BY  STATES. 

The  total  value  of  the  mica  produced  in  the  United  States  in  1908 
amounted  to  $267^925.  This  production  came  from  10  States — North 
Carolina,  South  Dakota,  Colorado,  Alabama,  Virginia,  South  Caro- 
lina, New  Hampshire,  Georgia,  New  Mexico,  and  Maine — ^named  in 
the  order  of  the  value  of  their  output.  Idaho  was  credited  with  no 
production  during  1908  as  against  a  small  one  in  1907.-  The  value  of 
the  production  of  mica  in  1908  was  less  bv  $124,186  than  in  19n07. 

The  production  of  sheet  mica  amounted  to  972,964  pounds,  valued 
at  $234,021,  a  decrease  of  87,218  pounds  in  quantity  and  of  $115,290 
in  value  as  compared  with  1907. 

The  production  of  scrap  mica  amounted  to  2,417  short  tons,  valued 
at  $33,904,  a  decrease  of  708  tons  in  quantity  and  of  $8,896  in  value 
from  1907. 

North  Carolina. — ^The  value  of  the  mica  produced  in  North  Caro- 
lina in  1908  was  $127,870  as  compared  with  $225,206  in  1907,  a  de- 
crease of  $97,336.  The  production  in  1908  consisted  of  599^34 
pounds  of  sheet  mica,  valued  at  $114,540,  and  1,308  short  tons  of 
scrap  mica,  valued  at  $13,330.  The  output  came  principally  from 
Mitchell,  Yancey,  Jackson,  Macon,  Haywood,  and  Transylvania 
counties. 

South  Dakota^ — ^The  production  of  mica  in  South  Dakota  was 
large  and  places  that  State  second  on  the  list  of  mica-producing 
States. 

Colorado, — ^The  output  of  mica  in  Colorado  during  1908  was  all 
reported  as  scrap  and  amounted  to  533  short  tons,  valued  at  $13,330. 

Alabama. — The  production  of  sheet  mica  in  Alabama  amounted 
to  39,803  pounds,  valued  at  $9,451,  and  of  scrap  mica  to  34  tons, 
valued  at  $359.  Considerable  interest  is  beinff  shown  in  the  mica 
deposits  of  this  State,  and  a  number  of  new  deposits  were  opened 
during  the  latter  part  of  1908  or  the  first  part  of  1909. 

Virginia. — ^The  production  of  mica  in  Virginia  during  1908 
amounted  to  13,427  pounds  of  sheet,  valued  at  $5,941,  and  46  tons  of 
scrap,  valued  at  $1,405.  It  is  probable  that  some  of  the  mica  reported 
as  scrap  was  of  sufficient  size  and  quality  to  yield  punch  or  small 
sheet  mica,  and  that  it  should  not  properly  have  been  classed  as  scrap; 
hence  the  high  value  given  for  scrap  mica. 

Other  States. — Of  the  production  of  mica  in  the  other  States  only 
in  South  Carolina  and  New  Hampshire  was  it  of  any  importanoe. 
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The  production  in   Georgia,  Maine,  and  New  Mexico  combined 
amounted  to  only  $320. 

The  production  of  mica  in  the  United  States  since  1880  is  given  in 
the  following  table : 

Production  of  mica  in  the  United  States,  188(^1908. 


Year. 


1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 
1898 
1894 
1896 
1896 
1897 
1896 
1(09 
1900 
1901 
1902 
1908 
1904 
1906 
1906 
1907 
1908 


Sheet  mica. 


Quantity. 


Ptmnda. 

81,669 

100.000 

100,000 

114,000 

147,410 

92,000 

40,000 

70,000 

48,000 

49,600 

60,000 

76,000 

76,000 

61,111 

86,948 

44,826 

49,166 

82,676 

129,620 

106,670 

466,288 

860,060 

873,266 

619,600 

668,368 

924,876 

1,423,100 

1,060,182 

972,964 


Value. 


$127,826 

250,000 

250,000 

286,000 

868,626 

161,000 

70,000 

142,260 

70,000 

60,000 

76.000 

100,000 

100,000 


66,441 

80,774 

108,684 

70,687 

92,768 

98,869 

83,843 

118,088 

109,462 

160,732 

262,248 

349,811 

284,021 


Scrap  mica. 


Quantity. 


Short  Urns, 


156 

191 

148 

222 

740 

8)  999 

1,606 

6,497 

2,171 

1,400 

1,669 

1,096 

1,126 

1,489 

8,025 

2,417 


Value. 


81,760 
14.462 
27,564 
60,878 
66,202 
19,719 
86,006 
25,040 
10,864 
17,856 
22,742 
42,800 
38.904 


Total 
value. 


8127,826 

250,000 

260,000 

285.000 

368,626 

161,000 

70,000 

142,260 

70,000 

60,000 

76,000 

100,000 

100,000 

88.929 

62,388 

66,881 

67.191 

96,226 

131,098 

121,466 

147,960 

118,678 

118,849 

143,128 

120.316 

178,688 

274,990 

892,111 

267,926 


PRICES. 

The  average  price  of  sheet  mica  in  the  United  States  during  1908, 
as  deduced  Irom  the  total  production,  was  24.1  cents  per  pound,  as 
compared  with  33  cents  per  pound  in  1907  and  with  17.7  cents  in 
1906.  The.  average  prices  per  pound  of  sheet  mica  as  reported  in 
the  production  from  several  States  were  as  follows:  Virgmia,  44.2 
cents;  South  Carolina,  35.7  cents;  South  Dakota,  33.3  cents;  Ala- 
bama, 24  cents;  North  Carolina,  19.1  cents.  These  average  values 
vary  greatly  from  year  to  year,  a  result  caused  in  part  by  variation 
between  the  proportion  of  rough  and  trimmed  sheet  mica  sold  by  the 
producers  and  in  part  by  variation  in  the  size  of  sheet  produced. 

The  prices  of  several  sizes  of  selected  mica  quoted  in  the  price  list 
of  a  large  mica  company  of  New  York  during  1908  were  as  follows : 

Prices  per  pound  of  selected  sizes  of  sheet  mica  at  New  York  in  1908. 


2  by  2  Inches $0.  87 

2  by  3  Inches 1. 10 

2  by  5  inches 1. 70 

3  by  3  Inches 2. 75 
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3  by  4  inches $3.25 

4  by  6  inches 4.  75 

6  by  8  inches 6.75 
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IMPORTS  AND  EXPORTS. 

The  imports  of  unmanufactured  and  trimmed  sheet  mica  into  the 
United  States  during  1908,  as  reported  by  the  Bureau  of  Statistics 
of  the  Department  of  Commerce  and  Labor,  were  less  than  in  1907  by 
l,790y3 17  pounds  in  quantity  and  by  $659,201  in  value.  The  quantity 
of  mica  imported  in  1908  was  smaller  than  in  any  previous  year 
recorded  since  1897,  though  the  value  was  slightly  greater  than  in 
1897, 1898,  and  1904. 

The  quantity  and  value  of  mica  imported  into  the  United  States 
annually  from  1903  to  1908,  inclusive,  are  shown  in  the  following 
table: 

Mica  imported  and  entered  for  consumption  in  the  United  States,  1903-1908,  in 

pounds. 


Year. 


1908 
1904 
1905 
1906 
1907 
1908 


Unmanufactured. 


Quantity. 


1,3,')5,876 
l,08f>,343 
1,506,882 
2,964,719 
2,226,460 
497,832 


Value. 


9288,783 
241.051 
852,475 
983,981 
848.098 
224,456 


Cut  or  trimmed. 


Quantity. 


67,680 
61,966 
88,188 
82,019 
112,280 
51,041 


Value. 


829,186 
22,668 
51,281 
58,627 
77,161 
41,602 


Total. 


Quantity. 


1,428,055 
1,147,829 
1,594,570 
8,066,738 
2,388,090 
548,873 


Value. 


S317.90 
268,714 
408,756 
1,042,608 
925,259 
266,066 


A  small  quantity  of  mica  is  exported  each  year,  for  which  figures 
have  not  been  obtained  for  calendar  years. 

FOREIGN  PRODUCTION. 

INDIA. 

The  exports  of  mica  from  India  ^  in  1907  amounted  to  39,055  hun- 
dredweight, valued  at  £226,382,  as  compared  with  54,262  hundred- 
weight, valued  at  £259,543,  in  1906.  The  exports  were  considerably 
less  in  1907  than  in  1906,  though  the  value  per  hundredweight  was 
much  greater. 

CANADA. 

The  production  of  mica  in  Canada^  during  1908  was  valued  at 
$191,602,  a  large  decrease  from  that  of  1907,  which  was  774  tons, 
valued  at  $312,699.  The  exports  during  1908  were  580,195  pounds, 
valued  at  $198,839,  or  about  half  as  large  as  those  of  1907. 

CEYLON. 

« 

James  Parsons,®  principal  mineral  surveyor  of  Ceylon,  reports  a 
production  in  1907  of  42,600  pounds  of  mica,  valued  at  $4,935,  an 
increase  of  32,700  pounds  and  of  $2,455  over  1906.  This  mica  is  all 
phlogopite  and  comes  from  veins  associated  with  crystalline  lime- 
stone.   The  mines  are  not  worked  extensively. 

•  Rec.  Geo}.  Survey  India,  vol.  37,  pt.  1,  1908. 

•Preliminary  report  on  the  mineral  prodnctlon  of  Canmda  In  1908,  Dept.  Mines.  r*»t^jtm 

•  Ceylon  Admlnlatratlon  Bepts.,  pt.  4,  1907. 


MINERAL  WATERS. 


By  Samuel  Sanfobd. 


DEFINITION  OF  MINERAL  WATERS. 

A  mineral  water  is  here  defined  as  any  spring  or  well  water  sold  aa 

water  for  table  or  for  medicinal  use,  wnether  still  or  carbonated,  in 

bulk  or  in  packages.    The  outputs  of  the  wells  and  springs  listed  by 

States  in  this  report  vary  greatly  in  mineralization,^  are  marketed  in 

widely  different  ways,  and  are  purchased  for  a  variety  of  purposes. 

These  points  were  not  considered  in  determining  the  inclusion  m  the 

tables  of  the  output  of  a  particular  spring,  nor  was  consideration  given 

to  the  statement  of  a  spring  owner  that  the  water  he  sells  is  not 

mineral. 

SCOPE  OF  STATISTICS. 

According  to  this  definition  the  statistics  cover  the  output  of 
famous  medicinal  springs  and  of  other  springs  yielding  supplies  that 
differ  in  no  way  from  ordinary  good  drinking  water.  The  kind  and 
(][uantity  of  the  salts  and  gases  m^  solution  have  not  determined  the 
inclusion  of  a  specified  output;  neither  has  the  manner  of  marketing, 
whether  in  hair-pint  bottles  or  in  barrels. 

The  statistics  include  both  natural  waters — ^those  bottled  as  they 
flow  from  spring  or  well  without  the  addition  or  subtraction  of  any 
substance  whatever — and  those  that  may  be  classed  as  semiartificial — 
natural  waters  that  have  been  treated  to  prevent  the  deposition  of  iron, 
have  been  strengthened  ^by  evaporation,  or  have  been  carbonated  by 
the  addition  of  carbon  dioxide  collected  from  the  spring  itself  or  from 
gas  made  artificially. 

The  waters  excluded  comprise  those  distributed  by  public  supply 
svstems,  the  water  furnished  free  to  guests  at  hotels  and  sanitariums, 
tne  artificial  medicinal  and  table  waters,  and  the  sweetened  bev- 
erages or  soft  drinks.  Where  a  spring  or  well  is  part  of  a  public  sup- 
ply system  only  such  water  is  included  in  state  totals  as  is  sold  sepa- 
rately. The  artificial  medicinal  waters  comprise  various  proprietary 
remedies^  some  of  which  are  widely  advertised  and  have  a  large  sale. 
The  artincial  table  waters  comprise  the  seltzer,  vichj,  etc.,  frequently 
made  from  public  supplies  ana  sold  in  siphons  and  m  comparison  but 
little  advertised.  The  sweetened  beverages,  eiriger  aJe,  pop,  sai^ 
saparilla,  and  others  variously  named,  are  sola  in  small  packages. 

MAGNITUDE  OF  MINERAIi- WATER  TRADE. 

That  the  totals  given  in  the  tabulated  statement  of  production  by 
States  do^  not  represent  the  real  importance  of  the  mineral-water 
industry  in  the  United  States,  using  the  term  mineral  water  in  its 
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broadest  sense,  is  apparent.  At  many  resorts  the  quantity  of  water 
furnished  free  to  guests  far  exceeds  the  quantity  sold,  and  this  with- 
out taking  into  account  water  used  for  bathing.  No  figures  are 
available  to  show  the  Quantity  of  strictly  artificial  table  and  medicinal 
water  sold  nor  the  value  of  the  product.  Neither  are  there  returns 
from  producers  of  sweetened  beverages,  but  an  idea  of  the  extent  of 
the  industry  may  be  had  from  the  figures  reported  by  spring  owners 
and  well  owners. 

TRADE  IN  SOFT  DRINKS. 

The  total  quantity  of  water  sold  by  conunercial  springs  reporting 
sales  in  1908  was  66,108.820  gallons.  The  water  reported  used  in 
the  manufacture  of  soft  drinks  amounted  to  6,020,912  gallons.  The 
value  of  this  water  is  difficult  to  estimate;  but  the  retau  value  of  the 
beverages  made  from  it  was  not  less  than  $3,000,000. 

Returns  from  several  States  are  given  below.  They  show  how  im- 
portant an  industry  is  the  production  of  soft  drinks  at  springs  in  cer- 
tain States: 

Qiumtity  of  water  used  in  the  manufacture  of  soft  drinks  in  1908,  in  gallons. 


Michigan 1,279,953 

Wisconsin 1,051,326 

Massachusetts 628, 798 

Iowa 317,500 

Maine 311,320 


South  Carolina 262,795 

New  Hampshire 241,331 

Other  States 1,927,890 

6,020,912 


MINERALIZATION  OF  WELL  AND  SPRING  WATERS. 

The  quantity  and  kind  of  the  solids  and  gases  carried  by  the  water 
from  a  given  spring  or  well  are  determined  chiefly  by  the  texture  and 
composition  or  the  material  through  which  it  has  passed  in  its  under- 
ground journey  and  the  depth  from  which  it  comes.  Hence  waters 
that  have  circulated  through  beds  that  contain  little  readily  soluble 
matter  and  have  traveled  but  a  short  way  underground  may  be  re- 
markably pure,  and  those  that  have  passed^  through  soluble  beds  or 
come  from  great  depths  may  be  highly  mineralized.  It  frequently 
happens  that  the  springs  or  wells  in  a  certain  district  draw  on  the 
same  beds  or  series  of  beds  and  that  the  waters  have  a  certain  resem- 
blance, yet  springs  within  a  short  distance  of  each  other  may  differ 
notably  in  mineral  content,  particularly  if  the  rocks  of  the  region  are 
much  folded  or  fissured,  because  of  decided  differences  in  under- 
ground circulation. 

In  general  the  low  mineralized  waters,  and  these  include  most  of  the 
waters  sold  chiefly  for  table  use,  come  from  springs  of  shallow  source. 
Many  of  these  springs  flow  from  beds  of  sand.  Other  springs  yielding 
table  waters,  and  these  include  some  of  the  most  noted,  flow  from 
crevices  in  granite  or  related  rocks.  Limestone  springs  usually 
yield  waters  containing  relatively  high  quantities  of  lime  and  mag- 
nesia; and  springs  from  pyiitiferous  shales  and  schists  usually  con- 
tain salts  of  iron  and  alummum. 

The  springs  that  rise  from  some  depth  and  deep  weUs  yield  waters 
that  as  a  rule  are  more  highly  mineralized,  ana  the  nuneralization 
shows  less  relation  to  the  character  of  the  bed  in  which  the  water 
is  found.  Deeply  buried  sands  and  sandstones  yield  waters  of 
widely  varying  content,  and  waters  from  deep  wells  in  granite  may 
have  a  composition  that  baffles  explanation. 
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TABUS  AND  MEDICINAIi  WATERS. 

A  medicinal  water  may  be  defined  as  one  containing  a  sufficient 
proportion  of  one  or  two  constituents  to  have  a  therapeutic  value 
when  drunk  in  reasonable  quantities;  a  table  water,  as  one  without 
a  sufficient  proportion  of  such  constituents.  But  as  the  physiologic 
effects  of  two  constituents  may  bear  little  relation  to  the  quantities 
present,  one  being  potent  in  small  quantities,  the  other  relatively  inert, 
and  as  the  sensitivene^ss  of 'different  indiviauals  to  the  same  mineral 
salts  varies  decidedly,  it  is  practically  impossible  to  separate  all  waters 
into  two  classes.  Some  are  on  the  oorder  line  and  are  purchased  for 
both  medicinal  and  table  use.  At  the  same  time,  it  is  evident  that  a 
water  can  scarcely  be  classed  as  medicinal  because  it  contains  a 
trace  of  some  element  thoilght  to  have  especial  value  in  the  treat- 
ment of  certain  diseases. 

In  general  the  medicinal  waters  sell  at  a  higher  price  than  the 
table  waters.  Yet  certain  waters  that  are  sold  largely  for  table  use 
bring  a  higher  price  than  many  waters  so  strongly  mmeralized  that 
they  should  be  drunk  only  under  the  advice  of  a  physician.  Particu- 
larly is  this  true  of  the  medicinal  waters  in  those  sections  where  many 
deep  wells  have  been  drilled. 

On  account  of  the  difficulty  of  sharply  separating  medicinal  water 
from  table  water,  either  by  chemical  analysis  and  assumed  physiologic 
effect  or  by  market  price,  the  statements  of  producers  have  oeen  taken 
as  a  basis  for  the  values  of  these  waters  sold  in  1908. 

SPRINGS  AS  RESORTS. 

The  development  of  springs  as  resorts  promises  to  be  an  important 
/eature  of  the  erowth  of  the  mineral-water  industry  in  the  United 
States.  That  tnere  is  abundant  room  for  development  in  this  direc- 
tion, and  that  the  returns  will  amply  justify  the  necessary  investment 
of  capital  is  shown  by  the  number  of  those  who  visit  the  different 
European  baths  and  by  the  attendance  at  the  more  notable  domestic 
resorts. 

The  two  great  needs  at  most  of  the  resorts  in  this  country  are, 
first,  a  rational  system  of  use,  a  prescribed  plan  of  treatment,  the 
mode  of  life,  the  diet,  and  the  use  oi  the  waters  to  be  imder  competent 
medical  direction;  second,  an  endeavor  to  make  the  springs  attractive, 
to  provide  pleasant  and  even  beautiful  surroundings  and  means  of 
healthful  diversion,  and  thus  to  make  the  taki^  of  the  water 
something  else  than  a  monotonous  routine. 

Of  the  springs  reporting  sales  in  1908  but  158  are  said  to  be  resorts, 
and  it  is  safe  to  say  that  at  the  great  majority  of  these  the  proprietors 
paid  little  regard  to  instructing  guests  in  a  rational  use  of  the  waters, 
and  at  even  fewer  were  other  attractions  provided  than  could  be 
foimd  at  most  summer-resort  hotels. 

VALUATION  OF  MINERAIj  WATERS. 

In  estimating  the  value  of  the  mineral  water  produced  in  1908  the 
same  basis  was  used  as  in  estimating  the  value  of  the  1907  output, 
that  is,  the  retail  price  of  the  water  at  the  spring.  This  includes  the 
cost  of  preparing  the  water  for  market,  but  does  not  include  freight 
charges,  salaries  of  agents,  and  other  costs  of  distribution. 
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REVIEW  OF  MIXERAIj- WATER  TRADE  IN  1908. 


PRODUCTION  AND  VALUE. 

The  depressed  condition  of  many  industries  consequent  upon  the 
financial  disturbance  of  1907  is  not  reflected  by  the  totals  in  the 
statistics  of  the  mineral-water  trade  here  presented.  The  quantity 
sold  was  56,108,820  gallons,  compared  with  52,060,520  gallons  in 
1907,  a  gain  of  4,048,300  gallons,  or  7.78  per  cent.  The  v^ue  of  the 
output  was  $7,287,269,  compared  with  $7,331,503  in  1907,  a  decrease 
of  $44,234,  or  less  than  1  per  cent.  These  figures  show  that  the 
mineral-water  trade  did  not  suffer  as  severely  as  nught  have  been 
expected,  in  view  of  the  fact  that  some  of  the  high-priced  and  widely 
advertised  carbonated  table  waters  are  to  most  consumers  luxuries 
rather  than  necessaries. 

The  following  table  shows  the  number  of  springs  listed  and  the 
quantity  and  value  of  the  output  from  1883^  theyeartheSurvey  began 
to  collect  statistics  of  production,  to  1908,  inclusive: 

Estimated  production  of  mineral  waters^  1883-1908, 


Year. 

Number 

of 
springs. 

Quantity 

sold 
(gallons). 

Value. 

Year. 

Number 
of 

Quantitr 

add 
(gallons). 

Value. 

1883 

189 
189 
224 
225 
215 
198 
258 
273 
288 
283 
330 
357 
370 

7,529,423 

10,215,328 

9,148,401 

8,950,317 

8,259,609 

9,578.648 

12,780,471 

13,907,418 

18,392,732 

21,876,604 

23,544,495 

21,560,608 

21,463,548 

$1,119,603 
1,469,143 
1,312,845 
1,284,070 
1,261,463 
1,679,302 
1,748,458 
2,600,750 
2,996,259 
4,905,970 
4,246,734 
3,741,846 
4,264.837 

1896 

877 

441 

484 

641 

661 

650 

721 

a560 

a4S4 

a664 

«582 

aS84 

a605 

25,795.312 
23,255,911 
28»853,464 
30,562,136 
45,276,996 
64,733,661 
63,174,553 
40,107,147 
41,960,145 
46,544,361 
4R,  108, 580 
62,060,520 
56,108,820 

14.136. 192 

1884 

1887 

4,500.106 

1885 

1808 

8.061. S33 

1886 

1899 

1900 

6,  MS.  030 

1887 

5, 791,  SOS 

1888 

1901 

7,443,904 

1889 

1902 

8.634.179 

1890 

1903 

0.788.49 

1891 

1904 

1905 

6,2lg.fC3 

1892 

8,491.251 

1893 

1906 

8.02&SC 

1894 

1907 

7.m.5AS 

1895 

1908 

7,aB7,2bd 

a  Springs  reporting  sales. 


Details  of  the  production  in  1907  and  1908  are  given  in  the 
accompanying  tables. 

Prodvjction  and  value  of  mineral  waters  in  the  United  States,  1907,  6y  States. 


state  or  Territory. 


Alabama...'...., 

Arkansas 

California , 

Colorado 

Connecticut 

Florida 

Georgia 

Illinois 

Indiana 

Iowa 

Kansas 

Eentuol^ 

Maine 

Maryland 

Massachusetts. . . 

Michigan 

Minnesota 

Mississippi 

Mlaaouxl.. 


Number 

of  springs 

reporting 

sales. 


7 

7 

28 

12 

13 

7 

8 

15 

17 

6 

14 

14 

26 

7 

51 

19 

8 

8 

18 


Quantity 

sold 
(gallons). 


130,800 

431,511 

1,680,169 

775,100 

807,906 

48,430 

246,800 

720.400 

514,366 

127.200 

862,252 

736,920 

1,161,832 

1,023,562 

4,661,115 

1,472,679 

9,654,030 

425,500 

667,232 


Avefags 

retaU 

price  per 

galkmat 

spring. 


10.16 
.20 
.27 
.20 
.13 
.20 
.11 
.18 
.99 
.34 
.17 
.10 
.36 
.11 
.01 
.09 
.06 
.23 
.15 


Value  of 
medldnal 


817,220 
59,861 

251,275 

45,775 

4,470 

9,660 

15,988 

81.340 

497,346 
23,683 
47,362 
47,918 
18,365 
30,300 
36,487 
85^091 
7,068 
85,066 
87,614 


Value  of 
table 


83,500 

35,875 
309^607 
108, 6«) 

a6»oeo 

3,700 

13,182 

60^530 

10^500 

6,887 

14,198 

34.456 

896,045 

89. 8» 

183,008 

08,013 

817,713 

a385 

0^790 


Total 
TBluaoT 


85.336 


i&«.4:5 

41,43!^ 

12.  r* 


80.  && 

S1.4M 

72.873 

414.  SOD 

110.09 


127,1X1 
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Production  and  valtte  of  mineral  toaters  in  the  United  StateSf  1907,  hy  States. — Cont'd. 


State  or  Territory. 


New  Hampshire 

New  Jersey 

New  Mexico 

New  York 

North  Carolina 

Ohio 

Oklahoma 

Oregon 

Pennsylvania 

Rhode  Island 

South  Carolina 

Tennessee 

Texas 

Vennont 

Virginia 

Washington 

West  Virginia 

Wisoonsin 

Other  States  and  Territories « 


Number 

of  springs 

reporting 

sales. 


6 
11 

4 
41 
13 
24 

4 

5 
27 

4 
13 
17 
23 

7 
44 

4 
10 
29 
18 


584 


Quantity 

Aversge 
retair 

sold 

prioeper 

(gallons). 

gallon  at 

spring. 

848,500 

ia48 

962,445 

.11 

65,800 

.14 

7,176,815 

.00 

198,479 

.21 

1,536,621 

.06 

69,725 

.11 

24,225 

.23 

1,287,063 

.18 

245,307 

.07 

786,754 

.25 

758,312 

.11 

1,146,279 

.18 

88,550 

.23 

2,442,075 

.18 

68,400 

.16 

135,809 

.50 

6,839,219 

.22 

2,727,338 

.11 

52,060,620 

.16 

Value  of 

medicinal 

waters. 


153,015 

9,600 

4,170 

259,730 

37,262 

88,777 

8,755 

2,360 

75,418 

0 

144,717 

57,080 

126.571 

8,055 

284,224 

4,800 

47,148 

482,892 

85,888 


2,061,268 


Value  Of 

table 

waters. 


8111,928 

93,482 

4,960 

426,844 

8,040 

87,754 

3,590 

8,187 

160,889 

17,108 

50,465 

28,169 

25,662 

11.893 

147,546 

6,020 

32,511 

1,044,311 

254,055 


4,380,235 


Total 

value  of 

mineral 

waters. 


S164  943 

103,082 

9,120 

686,574 

40,302 

121,531 

7,345 

5,556 

235,807 

17,108 

195,182 

85,249 

152,233 

431,770 

10,820 

79,659 

1,526,703 

289,943 


7,331,503 


ainchides  Alaska,  Arlsona,  Delaware,  Distriot  of  Columbia,  Idaho,  Louisiana,  Montana,  Nebraska, 
South  Dakota,  Utah,  and  Wyomtaig. 

Production  and  value  of  mineral  waters  in  (he  United  States,  1908,  by  States. 


State  or  Territory. 


Alabama 

Arkansas 

California 

Colorado 

Connecticut 

Florida 

Georgia 

nUnoIs 

Indiana 

Iowa 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts... . 

Michigan 

Mlzmesota 

Mississippi 

Missouil. 

Nebraska 

New  Hampshire. 

New  Jersey 

New  Mexico 

New  York 

North  Carolina... 

Ohio 

OMahoma 

Oregon.. 

Pennsylvania 

Rhode  Island 

8o«ith  Carolina. . . 

Tennessee 

Texas 

Vennont 

Virginia 

Washington 

WestVhiRlnla.... 

Wisconsin... 

Other  Statesa.... 


Number 

of  springs 

reporting 

sales. 


8 
10 
40 
11 
15 
12 
14 
17 
15 

6 
16 
12 

3 
27 

8 
61 
24 
11 

8 
80 

8 

9 
18 

6 
47 
18 
27 

9 

6 
32 

9 
18 
14 
86 

6 
46 

6 

9 

28 
12 
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Quantity 

sold 
(gaUons). 


99,192 

1,175,063 

1,960,770 
761,150 
424,828 
123,552 
846,196 
685,763 
615,429 
493,500 
870,943 
797,186 
400,500 

1,182,322 
806,673 

4,305,049 

2,004,433 

10,965,536 

257,200 

682,821 

48,498 

835,349 

1,199,028 
152,200 

8,007,092 
160,196 

2,409,508 

634,114 

25,360 

1,430,489 
594,208 
271,672 
712,912 

1,586,634 
107,800 

2,009,614 

88.900 

180,206 

6,064,571 

1,202,310 


56,108,820 


Average 

retfUT 

price  per 

gallon  at 

spring. 


ta82 
.20 
.26 
.17 
.00 
.17 
.15 
.09 
.96 
.11 
.20 
.06 
.13 
.88 
.09 
.05 
.04 
.06 
.21 
.13 
.23 
.31 
.11 
.11 
.11 
.17 
.06 
.10 
.85 
.14 
.07 
.26 
.10 
.10 
.16 
.10 
.86 
.61 
.28 


.18 


Value  of 

medicinal 

waters. 


824,289 

198,  no 

162,173 
46,625 

2,768 
16,460 
14,710 
23,980 
676,731 
«41,650 
67,279 
81,407 
16,500 
14,461 

2,100 
42,511 

5,996 

4,561 
89,780 
67,062 

8,779 

109,008 

10,526 

9,100 

126,629 

24,282 

26,799 

42,237 

5,670 
61,026 

1,325 

47,402 

58,445 

138,863 

6,718 
97,502 

8,875 

48,457 

641,622 

20,876 


2,752,696 


Value  of 

table 

waters. 


17,294 
85,544 

887,699 
81,095 
83,646 
4,100 
86,220 
84,974 
14,148 
18,700 
17,101 
84,705 
35,520 

879,885 
73,768 

185,396 
82,915 

547,425 

13,050 

28,981 

7,268 

150,512 

116,078 
6,960 

751,019 

2,881 

98,189 

10,542 

8,160 

186,471 
88,080 
23,635 

^^ 

9,662 

100,613 

10,275 

81,468 

871,585 

182,762 


4,534,573 


Total 
value  of 
mineral 
waters. 


$31,583 

229,260 

499,872 

127,720 
86.404 
20,569 
50,930 
68,904 

690,879 
65,360 
74,380 
66,112 
52.020 

894.346 
75.858 

227,907 
88,910 

651,986 
52,780 
86,043 
11,047 

259.520 

126,603 
16,060 

877,648 
27,163 

124,938 

62,779 

8,830 

197,497 
89,406 
70,937 
68,603 

151,032 
16,380 

207,116 

18,660 

79,916 

1,413,107 

163,187 


7,287,260 


•Includes  Ataska,  Arizona,  Delaware,  District  of  Cohimbia,  Idaho,  Montana,  North  Dakota,  South 
Pakotey  Utah,  and  Wyoming. 
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The  foregoing  table  shows  that  the  rank  of  the  States  based  on  value 
of  output  differs  from  their  rank  based  on  quantity  of  water  sold. 
The  ten  leading  States  compare  as  follows: 

Rank  of  States  based  on  springs  reporting,  on  quantity  sold,  and  on  value  of  output^  t908. 


1 

2 
3 

4 
6 
6 
7 
8 

10 


Nmnbor  of  springs 
reporting. 


Massachusetts 

New  York 

Virginia 

California 

Texas 

Pennsylvania. 

Missouri 

Wisconsin 

/Maine 

tphlo 

Michigan 


Quantity  add. 


Minnesota. . . . 
New  York.... 

Wisconsin 

Massachusetts 

Ohio 

Vlr^a 

MlohlBan 

Oallflomla 

JTexas 

Pennsylvania. 


Value  of  medicinal 
wtttera. 


Indiana 

Wisconsin 

Arkansas 

California 

Texas 

New  York 

New  Hampshire 
Virginia 

Pennsylvania... 

K 


Value  of  table 
waters. 


Wisconsin 

New  York 

Minnesota 

Maine 

California 

Massachusetts 

New  Hampshire.. 
Pennsylvania 

New  Jecsey 

Virginia 


Total 


Wiaoonstn. 

New  York. 

Indiana. 

Minnesota. 

California. 

Maine. 

New  Hampshire. 


Virginia. 


In  these  groups  certain  States  have  commanding  leads  over  those 
ranking  next  to  them.  Thus  Minnesota,  with  reported  sales  of  nearly 
11,000,000  ^llonS;  is  almost  3,000,000  gallons  ahead  of  the  second 
State,  New  I  ork:  and  the  first  four  States — ^Minnesota,  New  York, 
Wisconsin,  and  Massachusetts — produced  53  per  cent  of  the  total. 

Similarly,  the  value  of  the  medicinal  water  output  of  Indiana  and 
Wisconsin  was  over  $500,000  for  each  State,  while  the  next  State  in 
order,  Arkansas,  sold  medicinal  water  of  a  value  of  only  $193,716. 
In  value  of  output  of  table  water  Wisconsin,  with  sales  exceeding 
$870,000.  and  New  York,  with  sales  amounting  to  over  $750,000. 
easily  lea  the  list,  Maine  springs  selling  less  than  $380,000.  In  total 
value  of  output  Wisconsm  was  easi^  first,  with  sales  exceeding 
$1,400,000,  while  New  York,  with  sales  amounting  to  more  than 
$870,000,  led  the  next  State,  Indiana,  by  over  $275,000. 

The  commanding  lead  of  Wisconsin  in  total  value  is  due  to  sales  of 
both  medicinal  ana  table  water.  The  rank  of  Indiana  is  due  almost 
whollv  to  medicinal  water,  that  of  New  York  chiefly  to  table  water, 
and  that  of  Minnesota  practically  altogether  to  table-water  sales. 

This  table  also  shows  that  wmle  some  States,  like  Massachusetts, 
owe  their  rank  to  the  combined  production  of  many  relatively  small 
outputs,  others,  like  Minnesota,  lead  by  reason  of  the  laige  output 
marketed  from  a  few  wells  or  springs. 

CONDITION  OF  THE  TRADE. 

A  comparison  of  the  returns  for  1908  with  those  for  1907  shows  the 
reason  for  the  gain  in  volume  and  the  slight  decline  in  value  of  sales 


the  number  of  spring  reporting,  the  gain  amounting  to  111,  or  19 
per  cent,  more  than  m  1907.  Of  the  39  States  separately  named,  29 
gained  one  or  more  springs,  7  had  losses,  and  3  snowed  neither  gain 
nor  loss.  Of  the  29  same  States  that  showed  gains  in  number  of 
springs  8  showed  losses  in  quantity  of  water  sold.  Of  the  7  States 
reporting  fewer  springs  in  1908,  3  sold  more  water  and  4  sold  less. 
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These  figures  demonstrate  that  while  the  increase  in  the  number  of 
springs  accounted  for  much  of  the  gam  in  production,  it  did  not 
account  for  all,  and  that  many  springs  sold  more  water  in  1908  than 
in  1907  in  spite  of  business  depression.  This  conclusion  is  borne  out 
by  the  statements  accompanymg  the  returns  made  by  spring  owners. 

Number  of  springs  and  quantity  and  value  of  mineral  waters  sold  in  1907  and  1908. 


State  or  Territory. 


Alabama 

Alaska 

Arlsona 

Arkansas 

California 

Colorado 

Connecticut 

JDelaware 

District  of  Coiimnbia. 

Florida 

Georgia 

Idaho 

lUinois 

Indiana 

Iowa 


Kentucky 

Loolslana 

Maine 

Maryland 

Massachusetts... 

Michigan 

Minnesota 

Mississippi 

Missouri 

Montana 

Nebraska 

New  Hampshire. 

New  Jersey 

New  Mexico 

NewYork 

North  Carolina.. 
North  Dakota... 

Ohio 

Oklahoma 

Oregon 

Pennsylvania. . . 
Rhode  Island... 
South  Carolina. . 
South  Dakota... 


Texas 

Utah 

Vermont 

Virginia 

Washington 

WestVfrginIa 

Wisconsin 

Wyoming. 

States  or  Territories  of  one  or  two 
springs  each,  including  those  for 
which  flguies  are  not  given  in 
the  above  list 


1907. 


Springs 

report- 

mg. 


7 

1 

1 

7 

28 

12 

13 

1 

1 

7 

8 

1 

15 

17 

6 

14 

14 

2 

26 

7 

61 

19 

8 

8 

18 

2 

1 

6 

11 

4 

41 

13 

0 

24 

4 

6 

27 

4 

13 
1 

17 

23 

1 

7 

44 

4 

10 

29 

1 


BH 


Quantity 

sold 
(gallons). 


130,800 


431,611 

1,680.100 

775,100 

307,900 


43,430 
246,800 


1,536,621 

60,725 

24,225 

1,287,063 

245,307 

786,754 


758.312 
1,146,279 


88,650 
2,442,075 

68,400 

135,809 

6,839,219 


2,727,338 


62,060,520 


Value. 


820,720 


86,236 
460,972 
164,416 

41,439 


12,378 
28,120 


720,400 

01,760 

514,366 

607,746 

127,200 

30,600 

362,252 

61,464 

736,920 

72,373 

1,161,832 

414,300 

1,623,562 

110,099 

4,661,116 

208,679 

1,472,679 

127.133 

9,654,030 

524,800 

425.600 

93,360 

667,232 

103,814 

843,500 

164;943 

982,445 

103,062 

65,800 

9,120 

7,176,815 

686,674 

193,479 

40,302 

121,531 
7,345 
5.566 

236,807 
17,108 

105,182 


85,249 
152,233 


19,948 

431,770 

10,820 

79,659 

1,626,703 


289,943 


7,331,603 


1908. 


Springs 
report- 
ing. 


8 
1 
1 

10 
40 
11 
16 
1 
1 

12 

14 

1 

17 

16 

6 

16 

12 

8 

27 

8 

61 

24 

11 

8 

30 

1 

3 

9 

13 

6 

47 

18 

1 

27 

9 

6 

32 

9 

13 

3 

14 

36 

1 

5 

46 

5 

9 

28 

1 


605 


Quantity 

sold 
(gallons). 


99,192 


\: 


175.053 
960,770 
761,150 
424,826 


123,552 
346,198 


1, 

4, 

2, 

10, 


685,763 
615,429 
493,600 
370,943 
797,186 
400,500 
182,322 
806,673 
396,049 
004.433 
985,536 
257,200 
682,821 


1. 
8, 


48,498 
835,349 
199,023 
152,200 
007.092 
160496 


2, 
1. 


409,608 
634.114 
25,350 
430.489 
504.206 
271,572 


1, 
2. 

6, 


712,912 
686,634 


107,800 
009,614 
38,900 
130,295 
084,571 


1,202,310 


56,108,820 


Value. 


$31,683 


229,260 

499,872 

127,720 

36,404 


20,560 
50,930 


68,904 
690,879 
66.360 
74,380 
66,112 
S2.020 

904. o40 

75,858 
227,907 

88,910 
651,986 

62,780 

86,043 


11,047 
260,620 
126,603 

16.060 
877,648 

27.163 


124,038 

62,779 

8,830 

197.497 
39,405 
70.937 


68,683 
151,032 


16,380 

207,116 

13,660 

79,916 

1,413,107 


153,137 


7,287,260 


The  13  more  important  States  separately  named,  those  producing 
over  1,000,000  gallons  in  1908,  are,  m  order  of  quantity  sold,  Minne- 
sota. New  York,  Wisconsin,  Massachusetts,  Ohio,  Virginia,  Michigan, 
Calirornia,  Texas,  Pennsylvania,  New  Jersey,  Maine,  and  Arkansas. 
Producing  springs  in  these  States  reported  their  total  output  of 
water  sola  as  44,430,184  gallons,  or  79  per  cent  of  the  total  produc- 
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tion  of  the  country.  Of  these  States,  1,  Wisconsin,  had  fewer  report- 
ing springs  in  1908  than  in  1907;  3,  Massachusetts,  Vii^ginia,  and 
Wisconsin,  sold  less  water;  and  6,  Maine,  Michigan,  Pennsjrlvania, 
Texas,  Virginia,  and  Wisconsin,  reported  a  lower  valuation  in  1908 
than  in  1907.  These  figures  indicate  that  the  gain  in  production  in 
these  13  States  came  largely  from  new  springs  and  that  the  lower 
valuation  was  due  to  the  lower  sellinjg  pnce  of  the  waters  as  com- 
pared with  the  prices  realized  by  the  older  springs.  ^  The  reports  from 
mdividual  producers  show  that  the'financial  depression  was  felt  most 
severely  by  springs  doing  a  comparatively  small  business  and  pre- 
sumably having  insufficient  capital  to  carry  them  through  a  period 
of  stress,  and  by  a  few  of  the  large  springs  which  make  a  specialty 
of  supplying  carbonated  water  for  bar  and  hotel  trade. 

Comparative  production  of  mineral  vxUere,  1907-^, 


State  or  Territory. 


Alabama 

Arkansas 

Call  fomia 

Colorado 

Connecticut 

Florida 

Georgia 

Illinois 

Indiana 

Iowa 

Kansas 

Kentucky 

Louisiana  and  Nebraska 

Maine " . . . 

Maryland 

Massachusetts 

M  ich  igan 

Minnesota 

Mississippi 

Missouri 

Nebraska 

New  Hampshire 

New  Jersey 

New  Mexico 

New  York 

North  Carolina 

Ohio 

Oklahoma 

Oregon 

Pennsylvania 

Rhode  Island 

South  Carolina 

Tennessee 

Texas 

Vermont 

Virginia 

Washington 

WestVfrghiia 

Wisconsin 

Other  States  and  Territories  not  included 
above  b 

Net  increase  or  decrease,  1006 


Increase 
(+)  or  de- 
crease (—) 
in  number 
of  springs 
reporting 
sales. 


+  1 
+  8 
+  12 
-    1 


+ 
+ 


2 
5 
6 
2 
2 

Same. 
+  2 
-  2 
+  1 
+  1 
+  I 
+  10 
+  6 
+  8 
Same. 
+  12 
+    2 


+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
Same. 

-  8 
+  18 

-  2 
+ 
+ 


2 
1 
1 
1 


+    2 


+1U 


Increase 

(+)  or  de- 

cxeaae  (— ) 

in  gallons 

sold. 


+ 
+ 

+ 
+ 
+ 

+ 
+ 
+ 
+ 


31,606 
743,642 
280,601 
13,050 
116,020 
80,122 
99,396 
34,687 
101,063 
366,300 
8,601 
60,266 
-1,671,002 
+      20,400 

-  216,880 

-  266,066 
+  631,764 
+1,331,606 

-  168,300 
+      16,689 

(«) 

401,840 
216,578 

86,400 
830,277 

33,284 
872,077 
464,380 
1,125 
143,426 
848,001 

-  616,182 

-  45,400 
+  440,366 
+      10,260 

-  432,461 

-  20,500 

-  6,614 

-  764,648 

+    404,072 


+4,048,300 


Percentage 
of  increase 
(+)  or  de- 
crease (—) 
in  gallons 
sold. 


-  24.17 
+172.31 
+  16.70 

-  1.80 
+  87.07 
+184.40 
+  40.27 

-  4.81 
+  10.65 
+287.07 
+  2.40 
+    8.18 

-  77.77 
+    1.73 

-  21. 10 
6.71 

86.11 

13.70 

30.66 

2.34 


+ 
+ 


+148.10 
+  22.04 
+131.31 
+  11.68 

-  17.20 
+  66.81 
+666.03 
+  4.64 
+  11.14 
+142.23 

-  6&48 
~    6.00 

88.42 
21.74 

-  17.71 
-43.13 

-  4.06 

-  1L03 

+  81.60 


+ 

+ 


+    7.78 


Increase 
(+)  or  de- 
creaBe(— ) 
In  value  of 

product. 


+ 
+ 

+ 
+ 
+ 


+110,863 
+144,034 
+  38,000 

-  26,605 
6,036 
8,101 

22,810 
32,866 
83,133 
24,860 
12,026 

-  6,261 
-112,633 

-  10,064 

-  84,181 
+  10,328 

-  38,223 
+  27,186 

-  40,570 

-  17,271 

+  ^,sn 

+  23,821 
+  6,040 
+101,074 

13,130 
3,407 

46,434 
3,274 

38,810 
+  22,207 
-124,245 

-  16,556 

-  1,201 

-  3,668 
-224,666 
+-  2,830 
+-  266 
-113,606 

+  88,794 


+ 
+ 
+ 


Pc 

ofi 

(+)arde- 

In  value  of 
piodact. 


—  44,234 


+-  52.43 
+168.07 
+    8.44 

-  17.29 

-  12.15 
+  66.17 
+  8L12 

-  SSlSI 
+  1&S7 
+  81. « 
+  21.08 

-  8.6S 

-  64.06 

-  4.81 

-  31. « 
+    9.27 

-  90.07 
+    &1S 

-  43.41 

-  16.72 


+  57.14 
+  22.83 
+  7«l10 
+  27.83 

-  «2.aD 
+  2.80 
+8IS.5; 
+  5&«3 

—  l«.2S 


-  68.64 

-  I9l« 

-  a79 

-  17.89 


+ 
+ 


K.16 

as: 

7.45 


+  a.9s 


a6B 


-  a  Decreases  included  with  Louisiana. 

b  Includes  Alaska,  Arizona,  Delaware,  District  of  Columbia,  Idaho,  Montana,  North  DakoU, 
Dakota,  Utah,  and  Wyoming. 

A  comparison  of  the  values  of  table  and  medicinal  waters  in  this 
report  and  of  those  in  the  1907  report  shows  that  the  total  valuation 
of  thd  water  sold  in  1908  declined  because  of  the  lower  valuation  of 
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the  medicinal  water,  the  springs  reporting  for  the  first  time  being 
mostly  shippers  of  table  water. 

The  values  of  the  table  and  the  medicinal  waters  produced  in 
1907  »nd  1908  compare  thus: 

Value  of  T/iedicinal  and  table  waters,  1907-S. 


W07 

1908 

Increase  (+)  or  decreaae  (—)  in  1906 

Percentage  of  Incieaae  (+)  or  decreaae  (~)  in  1906 


Value  of 

medicinal 

waters. 


$2,951,268 
2,752,096 


-198,572 
■      6.73 


Valoeof 

table 

waters. 


$4,380,235 
4,534,573 


+154,338 
+      8.52 


Total  valoe. 


r,  331, 603 
7,287,260 


-44,234 
-    a60 


The  figures  emphasize  the  fact  that  in  value  of  product  the 
table  waters  gained;  the  medicinal  lost,  and  the  total  loss  slightly 
more  than  exceeded  the  gains.  Due  allowance  being  made  for  spring 
productive  in  1907  but  not  reporting  for  1908,  it  appears  tnat  m 
1908  business  depression  was  felt  most  severely  by  those  sprii^ 
that  are  resorts,  as  ajppears  also  from^  the  statements  of  the  proprie- 
tors. Another  fact  mdicated  bv  individual  returns  is  that  some  of 
the  strictly  medicinal  waters  sold  in  bottles  suffered  from  the  stag- 
nation of  general  trade.  The  large  eastern  resorts  seem  to  have 
suffered  most  keenly.  West  of  the  Mississippi  the  resorts  made  a 
better  showing,  notably  in  Texas,  but  some  of  the  bottled  medicinal 
waters  from  western  springs  did  not  meet  as  ready  a  market  as 

in  1907. 

TlttVDE  PROSPECTS. 

That  the  financial  disturbance  of  1907  had  less  effect  on  the  pro- 
duction of  mineral  water  in  the  United  States  than  on  many  other 
-industries  is  evidence  of  several  facts. 

In  the  first  place,  the  condition  of  the  mineral-water  industry  during 
1908  shows  tnat  the  demand  for  pure  drinking  water  extends  across 
the  continent  and  has  come  to  stay.  It  is  a  stable  demand  Uttle 
affected  by  temporary  checks  to  industrial  expansion.  That  111 
springs  which  did  not  report  in  1907  reported  in  1908  shows  that  there 
is  plenty  of  room  for  competition,  due  allowance  being  made  for  the 
fact  that  some  of  these  springs,  though  selling  water,  have  not  pre- 
viously made  returns.  It  is  not  probable  that  all  the  new  concerns 
will  hie  successful.  But  the  growth  of  population,  the  movement 
toward  cities,  the  wholesale  pollution  of  surface  waters,  and  the  time 
that  will  elapse  before  even  a  majority  of  the  cities  of  this  coimtry 
are  provided  with  purification  plants  are  factors  that  indicate  con- 
tinued growth  for  the  table-water  trade,  particularly  for  the  waters 
sold  in  bulk.  The  table-water  springs  hit  nardest  by  financial  depres- 
sion, those  doing  a  large  business  in  carbonated  natural  waters,  will 
gain  new  customers  with  the  return  of  prosperity,  and  the  medicinal 
springs,  notably  those  situated  at  resorts,  nave  every  reason  to  be 
satisfied  with  the  outlook.  The  rational  use  of  water  in  health  and  in 
disease  is  still,  in  spite  of  all  advances  made^  only  imperfectly  xmder- 
stood,  and  there  can  be  no  doubt  of  a  ^eat  mcrease  m  the  number  of 
resorte  and  in  the  attendance  if  enterpnsing  spring  proprietors  offer  the 
pubUc  what  the  proprietors  of  European  springs  mtve  offered  for  years. 
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IMPORTS  AND  EXPORTS. 

IMPORTS. 


The  imports  for  1908,  which  include  natural,  semiartifidal,  and 


entered  for  consumption,  not  total  imports.  The  valuation  is  that 
assessed  by  customs  officials.  The  decrease  is  chiefly  due  to  general 
business  depression. 

The  following  table  shows  the  quantity  and  value  of  mineral  waters 
imported  into  tne  United  States  for  the  last  six  years : 

Mineral  vmUra  imported  and  entered  for  consumption  in  the  United  States,  190S-1908,  in 

gallons. 


Year. 


1903 
1904 
1905 


Mineral  waters. 


Quantity. 


2,851,964 
2,901,838 
3,150,030 


Value. 


1846,294 
868,262 
926,357 


Year. 


1906 
1907 
1908 


Mineral  waters. 


Quantity. 


3,157,600 
3, 497.290 
2,912,396 


VahM. 


S1.012»; 
1,16S,555 
1,033,047 


EXPORTS. 

Considerable  quantities  of  certain  domestic  waters  are  exported  to 
Canada,  Mexico,  and  the  West  Indies,  but  no  accoxmt  is  taken  of  such 
shipments  by  the  Department^of  Commerce  and  Labor.  No  exports 
have  been  reported  since  1883. 

TRADE  BY  STATES. 

ALABAMA. 

Depression  in  the  important  mining  and  manufacturing  industries 
of  Alabama  was  reflected  by  th^  fall  in  the  mineral  water  output  from 
130,800  gallons  sold  in  1907  to  99,192  gallons  in  1908^  a  decrease  of 
31,608  gallons,  or  24  per  cent.  The  value,  however,  mcreased  from 
$20,720  in  1907  to  $31,583  in  1908,  a  gain  of  $10,863,  or  52  per  cent, 
the  average  retail  price  rising  from  $0.16  to  $0.32.  This  seemingly 
great  increase  in  pnce  is  accoxmted  for  by  the  increase  in  output  of  one 
spring,  which  returned  a  very  high  price  per  gallon  for  its  water.  One 
new  spring  reported  sales,  the  Luveme  Mineral,  the  total  number  of 
springs  selling  water  being  8.  Nearly  two-thirds  of  the  output  was 
used  For  medicinal  purposes.  There  are  resorts  at  4  of  these  8  springs, 
accommodating  more  than  600  people,  and  the  water  at  3  is  used  for 
bathing.  Besides  the  99,192  gallons  of  water  reported  as  actually 
sold,  there  were  30,638  gallons  used  in  the  manufacture  of  soft  drinks. 

Tne  springs  reporting  sales  are  as  follows: 

Bailey  Springe,  Florence,  Lauderdale  County. 

Healing  springs,  Healing  Springs,  Washington  County. 

Ingram  Lithia  Wells,  near  Ohatchee,  Calhoun  County. 

Livingston  Mineral  Springs,  Livingston,  Sumter  County. 

Luveme  Mineral  Spring,  Luveme,  Crenshaw  County. 

MacGregor  Sprine,  Spnng  Hill,  Mobile  County. 

Wilkinson's  Matchless  Mineral  Wells,  east  of  Greenville,  Butler  Coimty. 

York  Well,  York,  Sumter  County. 
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ALASKA. 

In  Alaska,  as  for  1907,  only  one  .spring  was  listed.  The  output, 
however,  was  twenty  times  that  reported  in  1907.  This  water  is  all 
used  for  table  purposes.  To  avoid  disclosing  returns,  Alaska  has 
been  included  with  other  States  having  less  than  three  producers. 
The  spring  is  called — 

Zarembo  Mineral  Spring,  Zarembo  Island. 

ARIZONA. 

Arizona's  mineral-water  trade  did  not  differ  materially  from  that 
of  1907,  only  one  spring  reporting.  This  sm-ing  is  a  resort  where 
there  are  accommodations  for  125  guests.  The  water  is  also  used 
for  bathing.    This  spring  is — 

Castle  Hot  Springs,  Hot  Springs,  Yavapai  County. 

ARKANSAS. 

The  mineral-water  output  of  Arkansas  exceeded  the  million-gallon 
mark  for  the  first  time  in  1908,  amounting  to  1,175,053  gallons, 
against  431,511  reported  in  1907,  an  increase  of  743,542  galfons,  or 
172  per  cent,  the  value  also  increasing  at  about  the  same  ratio,  from 
$85,236  in  1907  to  $229,260  in  1908.  The  average  retail  price  quoted 
was  the  same  for  the  two  years.  Fom*  new  springs  reported  sales, 
the  Famous,  Hughes's  Magpiesia,  Mountain  Blood,  and  Ozark  Lithia, 
raising  the  total  number  of  springs  reporting  to  10.  One  of  the  new 
springs  in  the  Hot  Springs  district  reported  a  volume  of  trade  exceed- 
ing any  of  the  older  springs.  By  lar  the  larger  proportion  of  the 
output  is  used  for  medicinal  purposes.  In  addition  to  the  sales 
reported  there  were  91,250  gallons  used  during  the  year  in  the  manu- 
facture of  soft  drinks.  There  are  5  resorts  at  these  10  springs,  with 
accommodations  for  more  than  13,000  people,  and  the  water  at  3  is 
used  for  bathing  purposes. 

Below  is  given  the  record  for  the  last  five  years: 

Production  and  value  of  mineral  waters  in  Arkansas ^  1904^1908. 


Year. 


1904 
1905 
1906 


Springs 

reporting 

sates* 


5 
7 

8 


Quantity 

sold 
(gallons). 


534,440 
474,005 
727,766 


Value. 


157,107 

50,501 

105,286 


Year. 


1907. 
1008. 


springs 

reporting 

sales. 


7 
10 


Quantity 

sold 
(gallons). 


431,511 
1,175,053 


Value. 


$85,236 
229,260 


The  springs  reporting  sales  are  as  follows: 

Arkansas  Lithia  SprineB,  near  Hope,  Hempstead  County. 
Aisenic  Springs,  Hot  springs,  Ganand  County. 
Famous  Spring,  near  Hot  Springs,  Garland  County. 
Howard's  Mineral  Wells,  Sharp,  Independence  County. 
Hughes's  Ma^esia  Spring,  Hot  Springs,  Garland  County. 
Magnetic  Spnne,  Eureka  Springs,  Carroll  County. 
Mountain  Blood  Spring,  near  Hot  Springs,  Garland  Coimty. 
Mountain  Valley  Spring,  near  Hot  Springs,  Garland  County. 
Ozark  Lithia  Spring,  near  Hot  Springs,  Garland  County. 
Potash  Sulphur  Springs,  Lawrence,  Garland  County. 
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CALIFORNIA. 

The  returns  showed  a  substantial  increase  in  the  output  of  Cali- 
fornia for  the  year  1908,  sales  increasing  nearly  17  "per  cent  over  the 
production  reported  in  1907.  This  gain  was  cniefly  in  water  sold  for 
medicinal  purposes,  though  the  new  springs  contributed  also.  Ac- 
cording to  returns  received  there  were  sold  1,960,770  gallons,  valued 
at  $499,872,  an  increase  of  280,601  gallons  and  of  $38,900  over  the 
figures  for  1907.  The  average  price  obtained  per  gallon  declined 
from  27  to  25  cents.  Statistics  for  the  last  five  years  are  given  in 
the  following  table: 

Production  and  value  of  mineral  waters  in  Calif omia^  1904-1908, 


Year. 

Springs 

reporting 

sales. 

Quantity 

sold 
(g^ons). 

Value. 

Year. 

Springs 
reporting 

QnantltT 
sold 

Value. 

1904 

'  35 
39 
28 

8,756,779 
1,934,784 
1,487,975 

$899,763 
675.214 
520,515 

1907 

28 
40 

1,680.160 
1,960,770 

$400,972 

1905 

1908 

400,872 

1906 

No  less  than  11  new  springs  reported,  as  follows:  Adams  Springs, 
Bartlett,  Bythnia,  Corona,  La  Mesa,  Nuvida  Springs,  Sausalito/uia 
Juana  Springs,  Valley  Springs,  White  Sulphur,  and  x  osemite  Mineral, 
increasing  the  total  number  reporting  to  40.  About  two-thirds  of 
the  output  was  used  for  table  purposes.  There  are  17  resorts  situ- 
ated at  these  springs,  with  accommodations  for  more  than  3,000 
people,  and  the  water  at  10  is  used  for  bathing.  There  was  a  com- 
parativelv  small  Quantity  said  to  have  been  used  in  the  manufacture 
of  soft  drinks.  Those  springs  from  which  reports  of  output  are 
available  are  as  follows: 

Adams  Springs,  Middletown,  Lake  County. 

Mtna,  Spring,  Lidell,  Napa  County. 

Alhambra  Sprint,  near  Martinez,  Contra  Costa  County. 

Bartlett  Spring,  bartlett  Springs,  Lake  County. 

Bradley  and  Corona  Springs,  near  Foster,  San  Diego  County. 

Buckman  Springs,  near  Descanso,  San  DieRo  County. 

Bythnia  Springs,  Santa  Barbara,  Santa  Barbara  County. 

California  Geysers,  Sonoma  County. 

Castalian  Springy  Inyo  County. 

Castle  Rock  Spring,  Castle  Rock,  Shasta  County. 

Console  Mineral  Sprine,  Colton,  San  Bernardino  County. 

Cooks  Spring,  near  Williams,  Colusa  County. 

Duncan  Springs,  Hopland,  Mendocino  County. 

El  Granito  Mineral  Spring,  £1  Cajon,  San  Diego  Count]^. 

Iron  Lithia  and  White  Sulphur  Springs,  Eden  Hot  Springs,  Rivereide  County. 

Isham  Spring,  near  San  Diego,  San  Diego  County. 

La  Mesa  Spnng,  La  Mesa,  San  Diego  County. 

Lytton  Springj  Lytton,  Sonoma  County. 

McDowell  Sprmg,  Hopland,  Mendocino  Coimty. 

Mount  Ida  Mineral  Spring,  Wvandotte,  Butte  County. 

Napa  Soda  Springs,  Napa  Valley,  Napa  County. 

Nuvida  Spring,  near  San  Diego,  San  Diego  County. 

Red  Eye  Spring,  Fonts  Springs,  Colusa  County. 

Samuel  Soaa  Spring,  Monticello,  Napa  County. 

San  Benito  Spnng.  near  Hollister,  San  Benito  County. 

Sausalito  Spring,  Sausalito,  Marin  County. 

Shasta  Spnng.  Shasta  Springs,  Siskiyou  County. 

Tahoe  Mineral  Spring,  near  Truckee,  Placer  County. 

Tassajara  Hot  Springs,  near  Jamesbiu^g,  Monterey  County. 
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Tia  Juana  Springs,  near  Nestor,  San  Diego  County. 

Tolenas  Spring,  near  Suisun  City,  Solano  County. 

Upper  Soaa  Spring,  near  Dunsmuir,  Siskiyou  County. 

Vailejr  Springs,  Vwley  Springs,  Calaveras  County. 

Veronica  Medicinal  Springs,  near  Santa  Barbara,  Santa  Barbara  County. 

Vichy  Springs,  near  Najm^  Napa  County. 

Witter  Medical  Spring,  Witter  Springs,  Ijake  County. 

Yacht  Club  Spring,  Sausalito,  Marin  County. 

Yoeemite  Mineral  Spring,  Mono  Lake,  Mono  County. 

COLORADO. 

The  mineral-water  trade  of  Colorado  felt  the  depression  in  other 
branches  of  business  during  1908.     The  sales  decreased  from  775,100 

fallons  in  1907  to  761,150  gallons  in  1908,  a  decline  of  1.8  per  cent. 
Vere  the  water  used  m  the  manufacture  of  soft  drinks  included,  the 
totals  would  show  an  increase,  proprietors  reporting  a  total  of  89,490 
gallons  used  for  soft  drinks.    The  value  decreased  in  lai^er  ratio,  or 
17.3  per  cent,  the  average  retail  price  declining  from  $0.20  in  1907  to 
$0.17  in  1908.    No  new  s;>rings  reported,  and  the  total  number 
heard  from  was  one  less  than  in  1907.    About  two-thirds  of  the  output 
was  used  for  table  purposes.     Resorts  are  situated  at  4  of  these  ^ 
springs  with  accommodations  for  about  5,000  people,  and  the  water ' 
at  4  of  them  is  said  to  be  used  for  bathing  purposes. 
The  springs  making  returns  are  as  follows: 

Blue  Ribbon  Mineral  Spring,  Idaho  Springs,  Clear  Creek  County. 

Boulder  Springs,  Boulder  Springs,  Boulder  Countv. 

Canon  City  Vichy  Spring,  Canon  City,  Fremont  CJounty. 

Clark  Magnetic  Mineral  Spring,  Pueolo,  Pueblo  County. 

Columbia  Mineral  Spring,  Denver,  Denver  County. 

Kearney's  Golden  Spring,  near  Golden,  Jefferson  County. 

Marshall  Magnetic  Mineral  Spring,  Pueblo,  Pueblo  County. 

Navaho,  Shoshone,  Manitou,  and  Cheyenne  Springs,  Manitou,  El  Pftso  County. 

Ute  Chief  Spring,  Manitou,  £1  Paso  CJounty. 

Ute  Iron,  Ouray,  and  Little  Chief  Springs,  Manitou,  £1  Paso  County. 

Yampah  Spring,  Glenwood  Springs,  Gafteld  County. 

CONNECTICUT. 

The  returns  from  Connecticut  showed  an  increase  in  the  quantity  of 
mineral  water  sold,  in  spite  of  a  falling  off  in  demand  reported  by  some 
springs  because  of  general  business  depression.  The  sales  reached 
424;826  gallons,  valued  at  $36,404,  compared  with  307,906  gallons, 
valued  at  $41,439  for  the  previous  year,  a  gain  in  quantity  of  116^920 
gallons,  and  a^  loss  in  vaiue  of  $5,035.  The  average  pnce  declmed 
ftom  13  cents  in  1907  to  9  cents  in  1908.  Two  new  springs  reported 
for  the  first  time,  the  Crystal  and  the  Glenbrook,  increasing  the  total 
to  16.  Practically  all  of  the  output  was  sold  for  table  purposes. 
There  are  no  resorts  at  any  of  these  springs,  though  the  water  at  one 
is  said  to-be  used  for  bathmg  purposes.  In  addition  to  the  quantity 
sold  as  water,  107,550  gallons  went  into  the  manufacture  of  soft  drinks. 

The  15  reporting  springs  are  as  follows: 

Arethusa  Spring,  Seymour,  New  Haven  County. 
Cherry  Hill  Spnng,  Hamden,  New  Haven  County. 
Cr3rstal  Springy  near  Little  River,  Middlesex  County. 
Elco  Springs,  Bristol.  Hartford  Countv. 
Glenbrook  Springy  Glenbrook,  Fairfield  County. 
Granite  Rock  Spnng,  Higganum,  Middlesex  CJounty. 


Highland  S|)ring,  near  Mount  Higbee,  Middlesex  County. 
Hillside  Spring,  Meriden,  New  Haven  County. 
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Live  Oak  Spring,  Meriden,  New  Haven  County. 
Mohican  Springs,  Fairfield,  Fairfield  Gountv. 
Peanabuck  Mountain  Spring,  Bristol,  Hartford  County. 
Rea  Rock  Spring,  Meriaen,  New  Haven  County. 
Rock  Ledge  Spring,  New  Haven,  New  Haven  Gountv. 
Stafford  Mineml  Springs.  Stafford  Springs,  Tolland  CJounty. 
Varuna  Spring,  Stamfwa,  Fairfield  tlounty. 

DELAWARE. 

There  is  but  one  spring  credited  to  Delaware,  and  this  spring 
increased  its  output  433  per  cent,  as  compared  with  1907.  The 
water  is  used  entirely  for  table  purposes,  principally  by  residents  of 
Wilmington.     This  spring  is — 

Eiamensi  Spring,  near  Wilmington,  Newcastle  County. 

DISTRICT  OP  COLUMBIA. 

There  was  but  one  spring  reporting  sales  from  the  District  of 
Columbia,  its  water  being  distributed  mainly  in  Washington  for  table 
purposes.  The  figures  for  this  spring  are  groiiped  with  those  of  other 
States  having  less  than  three  producers.  The  name  of  the  spring 
follows: 

Gitche  Crystal  Spring,  Benning. 

FLORIDA. 

The  returns  from  Florida  showed  a  decided  increase  in  the  output, 
the  sales  advancing  from  43,430  gallons  in  1907  to  123,552  gallons  in 
1908,  a  gain  of  80,122  gallons,  or  nearly  185  per  cent  in  quantity,  but 
the  average  price  per  gallon  fell  from  $0.29  m  1907  to  $0.17  in  1908. 
More  energetic  search  for  trade  by  some  of  the  old  springs  and  the 
sales  of  new  springs  account  for  the  ^ain  in  output.  There  were  4 
new  springs  aadeato  the  list,  the  Cedar,  Lackawanna,  Welaka  Min- 
eral, and  Wekiwa,  the  total  number  reporting  being  12.  About  foui^ 
fifths  of  the  total  output  of  Florida  mineral  water  is  said  to  be  used  for 
medicinal  piirposes.  There  are  resorts  at  7  of  the  12  springs,  with 
accommodations  for  about  1,500  people,  and  the  water  at  7  is  used  for 
bathing.    The  springs  are  as  follows: 

Cedar  Spring,  near  Jacksonville,  Duval  County. 
Dishong  Spnng,  Tampa,  Hilleboro  Countv. 
Espiritu  Santo  Spring,  Tampa  Bay,  HiUsboro  County. 
Heilbronn,  Nos.  1  and  2,  near  Starke,  Bradford  County. 
Lacloiwanna  Spring,  near  Jacksonville,  Duval  County. 
Magnolia  Spring,  Magnolia  Springs,  Clay  County. 
Orange  City  Mineral  Sprincr,  Orange  City,  Volusia  County. 
Panacea  Mineral  Springs,  Panacea,  Wakulla  County. 
Quisiance  Spring,  Green  Cove  Springs,  Clay  County. 
Suwanee  Sulphur  Springs,  Suwanee,  Suwanee  County. 
Wekiwa  Springs,  Wekiwa  Springs,  Orange  County. 
Welaka  Mineral  Spring,  Welaka,  Putnam  County. 

GEORGIA. 

The  Georgia  mineral-water  trade  niade  considerable  gains  in  1908, 
partly  because  of  new  springs  seeking  custom.  The  output  was 
346,198  gallons,  valued  at  $50,930,  as  compared  with  246,800  gallons, 
valued  at  $28,120,  in  1907,  an  increase  of  40  per  cent  in  quantitj 
and  of  81  per  cent  in  value.    The  average  retail  price  rose  from 
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SO.  11  to  $0.15.  Nine  new  springs  were  added  to  the  list^  the  Daniel 
Mineral,  Electric  Lithia,  High  Rock  Magnesia,  Miona.  Point  Andrew, 
Powder,  Utoy,  White  Elk,  and  White  Oak,  making  tne  total  number 
reporting  sales  14.  Nearly  seven-tenths  of  the  total  output  is 
reported  used  for  table  purposes.  There  are  resorts  at  5  of  the 
spring,  accommodating  over  500  people,  but  at  none  is  the  water 
used  for  bathing.    The  names  of  the  springs  follow : 

BeDBCOt  Lithia  Springs,  Austell,  Cobb  County. 

Catoosa  Springs,  Catoosa  Springs,  Catoosa  County. 

Cox  Mineral  Spring,  Wavnesboro,  Burke  County. 

XHuoiel  Mineral  Spring,  Union  Point.  Greene  County. 

Electric  Lithia  Spring,  Hillman,  Taliaferro  County^ 

Hi^h  Rock  Magnesia  Spring,  near  Atlanta,  Fulton  County. 

Major's  Springs,  Menlo,  Chattooga  Countv. 

Miller's  Spring,  Milledgeville,  Baldwin  County. 

Miona  Spring,  near  Oglethorpe,  Macon  County. 

Point  Andrew  Spring,  Macon,  Bibb  County. 

Powder  Springs,  Powder  Springs,  Cobb  County. 

Utoy  Spnng,  near  Atlanta,  Fulton  County. 

White  Elk  Spring,  near  Macon,  Bibb  County. 

White  Oak  Mineral  Spring,  Macon,  Bibb  County. 

IDAHO. 

Returns  from  the  one  spring  credited  to  Idaho  show  no  material 
difference  either  in  quantity  sold  or  in  value  as  compared  with  1907. 
The  spring  is  on  the  site  of  a  resort,  where  about  80  people  are  accom- 
modated. The  water  is  not  used  for  bathing.  The  name  of  the 
spring  is — 

Idanha  Spring,  Soda  Springs,  Bannock  County. 

ILLINOIS. 

There  was  a  decline  both  in  the  quantity  sold  and  in  the  value 
of  Illinois  mineral  water  for  1908,  the  sales  amounting  to  685,763 
gallons,  against  720,400  gallons  in  1907,  a  decrease  of  34,637  gallons, 
or  4.8  per  cent.  The  value  decreased  in  even  greater  ratio,  from 
$91,760  to  $58,904,  a  loss  of  $32,856,  or  35.8  per  cent.    The  average 

grice  fell  from  13  to  9  cents.  The  business  depression  following  the 
nancial  crisis  of  1907  accounts  for  the  lessened  demand.  About 
two-thirds  of  the  output  is  used  for  table  purposes.  There  are 
resorts  at  2  spring,  with  aceommodations  for  over  100  people: 
the  water  at  6  sprmgs  is  said  to  be  used  for  bathing.  The  list  or 
springs  was  enlarged  by  4,  the  Central  Park  Sulphur.  Mini-Niyan, 
I^kin  Mineral,^  and  Ripley  Mineral,  the  total  numoer  reporting 
being  17.  Besides  the  sales  reported,  133,175  gallons  from  these 
springs  were  used  in  the  manufacture  of  soft  drinks.  The  17  report- 
ing springs  are  as  follows: 

Abana  Mineral  Springs,  Libertyville,  Lake  County. 
Aqua  Vitae  Mineral  Spring,  Maquon,  Knox  County. 
Central  Park  Sulphur,  Peoria,  Peoria  County. 
Deer  Lick  Mineral  Spring,  Deerfield,  Lake  County. 
Depler  Mineral  Spring,  near  Lewistown,  Fulton  County. 
Diamond  Mineral  Springs,  near  Grantfork,  Madison  County. 
Gravel  Springs,  near  Jacksonville,  Moigan  County. 
Greenup  Mineral  Spring,  Greenup,  Cumberland  County. 
Macinac  Mineral  Spring,  near  Carlock,  McLean  County. 
Mini-Niyan,  Bristol,  Kendall  County. 
Mokena  Mineral  Spring,  near  Mokena,  Will  County. 
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Pekin  Mineral  Spring,  Tazewell  County. 
Peoria  Mineral  Springs,  Peoria,  Peoria  County. 
Ripley  Mineral  Spring,  near  Ripley,  Brown  County. 
Sanicula  Sprine,  Ottawa,  Lasalle  County. 
White  Diamond  Spring,  South  Elgin,  Kane  County. 
White  Eagle  Spring,  Edgemont,  St.  Clair  County. 

INDIANA. 

Indiana  had  a  further  improvement  in  the  mineral-water  trade 
during  1908,  the  figures  reported  showing  an  increase  in  quantity 
of  nearly  20  per  cent  and  in  value  of  over  16  per  cent.  Tne  total 
sales  reported  amounted  to  615,429  gallons,  valued  at  $590,879. 
The  high  value  placed  on  the  medicinal  waters  of  French  Lick  accounts 
for  the  average  price  of  $0.96  reported.  Exclusive  of  the  output  of 
these  springs,  the  average  retail  price  for  the  State  was  $0.27.  In 
spite  of  the  fact  that  3  new  springs  reported  sales  for  the  first  time  in 
1908,  the  Blue  Lick,  Hunter  Mineral,  and  Enott's  Mineral,  the  total 
springs  reporting  sales  decreased  from  17  in  1907  to  16  in  1908. 
Only  a  little  more  than  2  per  cent  of  the  total  sides  is  used  for  table 
purposes.  The  medicinal  use  of  the  water  accoimts  for  the  gain  in 
spite  of  business  depression.  There  are  resorts  at  8  of  these  springs, 
with  accommodations  for  more  than  4,000  people,  and  the  water  at 
8  is  said  to  be  used  for  bathing  purposes.  Very  little  water  from  the 
springs  reporting  was  used  for  the  manufacture  of  soft  drinks. 

The  springs  reporting  sales  are  as  follows: 

Blue  Cast  Magnetic  Spring,  Woodbum,  Allen  County. 

Blue  Lick  Spring,  Blue  Lick,  Clark  County. 

Cartersburg  Mineral  Spring,  Carteisburg,  Hendricks  County. 

Coats  Springs,  Logan  Township,  Pike  County. 

Colomagna  Spring,  Coliimbus,  Bartholomew  County. 

Hunter  Mineral  Springs,  Kramer.  Warren  County. 

King's  Mineral  Spring,  Dallas,  Clark  County. 

Knott's  Mineral  Spring,  Porter,  Porter  County. 

McCullough  Spring,  Oakland  City,  Gibson  County. 

Mineral  Spa  Lithia  Spring,  near  Kichmond,  Wayne  County. 

Mudlavia  Lithia  Spring,  Kramer,  Warren  County. 

Paoli  Lithia  Spring,  Paoli,  Orange  Countv. 

Pluto,  Proserpine,  and  Bowles  Springs,  French  Lick,  Orange  County. 

Terre  Haute  Artesian  Mineral  Sprine,  Terre  Haute,  Vigo  County. 

West  Baden  Mineral  Springs,  West  Baden,  Orange  County. 

IOWA. 

The  sales  for  1908  amounted  to  493,500  ^allons,^  or  an  increase  of 
288  per  cent  over  the  output  for  1907.  This  gain  is  due  to  the  large 
output  reported  from  one  place  as  caused  by  active  exploitation. 
The  value  also  increased,  although  the  average  retail  price  fell  from 
$0.24  to  $0.11,  the  spring  receiving  the  highest  price  for  its  water  in 
1907  reporting  no  sales  in  1908.  Two  new  springs  reported,  the 
Council  Bluffs  Mineral  and  the  Manawa  Mineral,  so  that  the  total 
number  reporting  remains  the  same.  About  four-fifths  of  the  water 
sold  is  used  for  medicinal  purposes.  It  was  also  reported  that 
317,500  gallons  were  used  dunng  the  year  in  the  manufacture  of  soft 
drinks.    The  6  springs  reporting  sales  are  as  follows' 

Colfax  Mineral  Wells,  Colfax,  Jasper  County. 

Council  Bluffs  Spring,  Council  Bluffs,  Pottawattamie  County. 

Heston's  Springs,  Fairfield,  Jefferson  County. 

Manawa  Mineral  Spring,  Storm  Lake^uena  Vista  County. 

Ottumwa  Mineral  Spring,  Ottumwa,  Wapello  County. 

White  Sulphur  Spring,  Linnwood,  Scott  County. 
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KANSAS. 

The  output  of  mineral  waters  in  Kansas  during  1908  showed  a 
small  increase,  largely  due  to  sales  from  new  springs,  the  total  sales 
amounting  to  370,943  in  1908,  a  gain  of  8,691  gallons,  or  2.40  per  cent 
over  1907.  The  value,  however,  increased  S12,926,  or  21  per  cent,  to 
$74,380.  The  retail  price  rose  from  $0. 1 7  to  $0.2()per  gallon.  There 
were  2  new  springs  aaded  to  the  list,  the  Artesian  Pure  and  the  Jewel 
County  Lithium,  increasing  the  total  number  reporting  to  16.  Less 
than  one-fourth  of  the  total  sales  is  used  for  table  purposes,  the  bulk 
of  the  water  being  used  for  medicinal  purposes.  There  are  resorts 
situated  at  6  of  the  springs  with  total  accommodations  for  about  900 
people,  and  the  water  at  6  is  used  for  bathing.  In  addition  to  the 
figures  given  above,  it  was  reported  that  76,679  gallons  went*  into  the 
manufacture  of  soft  drinks. 

Those  springs  from  which  reports  are  available  are  as  follows: 

Abilena  Spring,  Willowdale  Township,  DickinBon  County. 

Aganippe  Bpri^,  near  Independence,  Montgomery  County. 

Arteeian  Pure  Spring,  near  Hutchinson,  Reno  County. 

Biasing's  Natural  Medical  Spring,  near  Manhattan,  Riley  County. 

Boon  Vichy  Spring,  Topeka,  Shawnee  County. 

California  Spring,  Franklin  County. 

Chautauqua  Springs,  Chautauqua,  Chautauqua  County. 

Cryst&l  Spring,  Coffeyville,  Montgomery  County. 

Geuda  Springs,  Cowley  Coimty. 

Ironton  Mineral  Spring,  Wetmore,  Nemaha  County. 

J^ell  County  Lithium.  Spring,  near  Mankato,  Jewell  County. 

Merrill  Spring,  Carbondale,  Osage  Coimty. 

Phillip's  Mineial  Spring,  Topeka,  Shawnee  Coimty. 

Sun  Mineral  Spring,  Morrill,  Brown  Coimty. 

Sycamore  Mineral  Spring,  Brown  County. 

Waconda  Spring,  near  Cawker  City,  Mitcnell  County. 

KENTUCKY. 

Increased  activity  by  proprietors  of  some  medicinal  springs  caused 
the  mineral-water  output  of  Kentucky  to  rise  during  1908  to  797.186 
gallons,  valued  at  $66,112,  as  compared  with  736,920  gallons,  valued 
at  $72,373  reported  in  1907,  an  increase  in  quantity  of  over  8  per  cent 
and  a  decrease  in  value  of  nearly  9  per  cent.  The  retail  price  tell  from 
10  cents  in  1907  to  8  cents  in  1908.  No  new  springs  reported,  the 
total  number  being  2  less  than  for  1907.  The  output  is  about  evenly 
distributed  between  table  and  medicinal  waters.  A  considerable 
quantity  was  used  in  the  manufacture  of  soft  drinks.  The  reporting 
springs  are  as  foUows: 

Anita  Springs,  La  Grange.  Oldham  County. 

Beecbwood  Springs,  Beecnwood,  Owen  County. 

Blue  Lick  Spnng,  Blue  Lick  Springs,  Nicholas  County. 

Drennon  Springs,  Henry  County. 

Glen  Lily  opring,  near  Bowling  Green,  Warren  County. 

Hamby's  Salts,  Iron  and  Lithia  Springs,  Dawson  Springs,  Hopkins  County. 

Lexington  Lithia  Springs,  Lexington,  Fayette  County. 

Renfro  White  Sulphur  Spring,  Lexington,  Fayette  County. 

Robson  Spring,  Fort  Thomas,  Campbell  County. 

Royal  Magnesian  Spring,  near  La  Grange,  Oldham  County. 

Smith  Mediotl  Well,  near  Kelly,  Christian  County. 

White's  Diamond  Spring,  Crab  Orchard,  Lincoln  Coimty. 
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LOUISIANA. 

Returns  from  Louisiana  show  a  decrease  in  the  quantity  of  mineral 
water  sold  during  1908,  although  one  new  spring  was  added  to  the  list, 
the  Ozone.  The  total  reported  sales  were  400,500  g^ons,  valued  at 
$52,020,  the  average  retail  price  being  $0.13.  There  are  now  3  springs 
making  returns,  at  2  of  which  there  are  resorts  accommodating  more 
than  2,500  people,  and  the  water  at  one  is  used  for  bathii^.  The 
springs  reported  that  137,500  gallons  went  into  the  manufacture  of  soft 
(uinks.    The  springs  are  as  follows: 

Abita  Springs,  Abita  Springs,  St.  Tammany  Pariah. 
Erotz  Well,  Krotz  Spnngs,  St.  Landry  Parish. 
Ozone  Spring,  Covington,  St.  Tammany  Parish. 

MAINE. 

There  were  gains  and  losses  reported  by  Maine  springs ;  the  general 
stagnation  in  Dusiness  kept  down  demand,  but  several  new  springs 
reported,  and  the  net  result  was  a  slight  increase  in  the  mineral-water 
output.  The  sales  increased  from  1,161,832  gallons  in  1907  to  1,182,- 
322  gallons  in  1908,  a  gain  of  20,490  gallons,  or  1.7  per  cent.  The 
value,  however,  decreased  from  $414,300  to  $394,346,  a  loss  of  4.8  per 
cent.  The  average  price  obtained  feU  from  36  cents  to  33  cents  per 
gallon.  Several  springs  failed  to  make  returns,  and  several  that  sold 
water  in  1907  sold  none  in  1908.  There  were  5  new  springs  reporting 
for  the  first  time,  the  Oak  Grove,  Pine,  Sanford  Crystal,  Skowhe^an 
Crystal,  and  Twin  Mountain  Mineral,  the  total  springs  reporting  being 
27.     The  statistics  for  the  last  five  years  have  been  as  follows: 

Production  and  value  of  mineral  waters  in  MairUy  1904^1908. 


Year. 


1904 
1005 
1906 


Springs 

reporting 

sales. 

Quantity 

sold 
(gallons). 

Valae. 

23 

29 
28 

1,535,955 
1,167,787 
1,368,113 

1428,063 
246,159 
424,678 

Year. 


1907. 
1908. 


Quantity  I 

scad       I    Vail 
(gallons).  : 


1,161.882 
1.182,322 


$414.  ai) 


Practically  all  of  Maine's  output  is  used  for  table  purposes.  There 
are  resorts  at  only  2  of  these  springs,  accommodating  over  600  guests. 
and  the  water  at  3  is  said  to  be  used  for  bathing  purposes.  In  addi- 
tion to  the  sales,  it  was  stated  that  311,320  gauons  went  into  the 
manufacture  of  soft  drinks. 

The  27  reporting  springs  are  as  follows: 

Bakers  Puritan  Spring,  Old  Orchard,  York  County. 

Crystal  Mineral  spring,  Auburn,  Androscoggin  County. 

Forest  Springs,  Litchfield,  Kennebec  County. 

Glenrock  Mineral  Spring,  Greene,  Androscoggin  County. 

Glenwood  Spring,  Augusta,  Kennebec  County. 

Glenwood  Spring,  St.  Albans.  Somerset  County. 

Highland  Spring,  Lewiston,  Androscoggin  County. 

Indian  Hermit  Springy,  Wells,  York  Cojinty. 

Keystone  Mineral  Spnng.  East  Poland,  Androscogrin  County. 

Mount  Zircon  Spring,  Milton  Plantation,  Oxford  County. 

Oak  Grove  Spring,  Brewer,  Penobscot  County. 

Pejepscot  Spring,  Auburn,  Androscoggin  County. 

Pine  Spring,  Topsham,  Sagadahoc  County. 

Poland  Spnng,  Poland,  Androscoggin  County. 

Pownal  Mineral  Spring,  New  Gloucester,  Cumberland  County. 
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lUyiDoad  Spring,  North  lUymoiid,  CumberiBud  Coon^. 

Rocky  Hill  Spnw,  Furfield,  Someiset  County. 

8»b«ttue  HinSBl  Spring,  WsleB,  AndroHcoggin  Coimtf. 

Sknltnd  Ciyatel  Spring,  Sanford,  York  County. 

Seal  Rock  Sraing,  Swo,  York  Coooty. 

Skovbegui  Cry^  Sprmg,  Skowbemn,  Sixnenet  County. 

Switxer  Spring,  Prn^tect,  Waldo  County. 

Thoradike  Hinoal  Spri^,  near  llionidike,  Waldo  County. 

Ticooic Minerals-^--  *-^— ■—  ^ -^  -" — — 

Twin  Mountain  H 

Underwood  Spring,  _. ...    _..     ..    .. 

Wawa  Uthia  Spring,  Ognnquit,  York  County. 


e  Minoai  epn^,  near  momaiKe,  n  aiao  <„ounty. 
linetal  Spring,  Winalow,  Kainebec  County, 
ontain  lifinml  Spring,  Lewiston/Andnwconin  County. 
od  Spring,  Falmouth  ForeBide,  Cumberiand  County. 
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MARYLAND. 

Returns  from  Maryland  show  a  decided  decline  for  1908  in  the 
mineral-water  trade,  sales  amomiting  to  806,673  gallons,  as  compared 
with  1,023,562  gallons  reported  In  1907,  a  loss  of  216,889  gallons,  or 
21.19  per  cent.  The  value  decreased  in  even  greater  ratio,  from 
(110,039  in  1907  to  175^858  in  1908,  a  falling  off  of  S34,181,  or  31.06 
per  cent.  The  average  price  declined  from  11  to  9  cents.  No  new 
springs  were  added,  toe  total  number  reporting  being  8-  The  bulk 
of  the  Maryland  water  is  used  for  table  purposes.  There  are  resorts 
at  4  of  th^e  springs,  with  total  accommodations  for  more  than  600 
people,  and  the  water  at  2  is  used  for  bathing  purposes.  A  small 
quantity  was  reported  as  used  in  the  manufacture  of  soft  drinks. 
The  sprmgs  from  which  returns  were  available  are  as  follows: 

Altamont  Spcing,  near  Deer  Park,  Garrett  County. 

Bine  Ridge,  Buena  Vista,  and  Hi^  Rock  Springs,  Blue  Uountains,  WadiingtMi 

CvraU  SpriiUB,  FcKBt  Glen,  Montgomery  County. 
Chatttdanee  Spring,  Chattolanee,  Baltimore  County. 
Hardela  Mineral  Spring,  Uaidela,  Wicomico  County. 
Tkkoma  Spring,  Takoma  Park,  Montgomery  County. 

MASSACHUSETTS. 

Betmns  from  Massachusetts  for  1908  indicate  a  slight  decline  in  the 
Tolmne  of  the  mineral-water  trade  and  a  slight  increase  in  value  of 
water  sold.  The  figures  reported  are  4,395,049  gallons,  valued  at 
$227,907,  an  average  price  of  5  cents  per  gallon,  lii  1907  the  figures 
reported  were  4,661,115  gallons,  valuea  at  S208,579,  the  average 
pnce  being  4  cents  per  gallon.  As  has  been  stated  in  previous  reports, 
the  low  price  obtained  for  Massachusetts  water  is  due  to  the  manner 
in  which  much  of  it  is  mai^eted,  bein^  sold  in  bulk,  by  the  week  or 
month,  for  drinking  purposes  in  factories.  Mills  closed  for  longer  or 
shorter  periods  account  for  much  of  the  loss  in  1908.  The  statistics 
for  ibe  last  five  years  have  been  as  follows: 

Ptttduetion  and  talue  of  wuiunl  Katen  in  MauadhttrtU.  19(U~190S. 
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Sippican,  White  Diamond;  and  Ye  Cape  Cod  Pilgrim,  increasmg  the 
total  nmnber  reporting  to  61.  Less  than  2  per  cent  of  the  total  is 
used  for  medicinal  purposes.  In  addition  to  the  sales  it  was  statcKl 
that  628,798  gallons  were  used  in  the  manufacture  of  soft  drinks. 
The  61  reportmg  springs  are  as  follows: 

Abbotts  Spring,  Methuen,  Essex  County. 

Ballardvale  Spring,  Andover,  Essex  County. 

Beaver  Dam  opring,  Scituate,  Plymouth  CJounty. 

Belmont  Crystal  Spring,  Belmont,  Middlesex  County. 

Belmont  Hill  Spring,  Everett,  Middlesex  County. 

Bumham  Spring,  Methuen,  Essex  County. 

Cadwells  Crystal  Spring,  East  Wobum,  Middlesex  County. 

Chapmans  Crystal  Mineral  Spring,  Stoneham,  Middlesex  County. 

Crescent  Spring,  Brockton,  rlymouth  County. 

Diamond  spring,  Lawrence,  Essex  County. 

El-Azhar  Spring,  Lowell,  Middlesex  County. 

Everett  Crystal  Spring,  Everett,  Middlesex  County. 

Farrington  Silver  Spring,  Milton,  Norfolk  County. 

Garfield  Spring,  Weymouth,  Norfolk  County. 

Goulding  Spring,  Whitman,  Plymouth  County. 

Granite  Kock  Spring,  Brockton,  Plymouth  County. 

Highland  Spring,  West  Abington,  Plymouth  County. 

Hillcrest  Spring,  Rowley,  Essex  County. 

Howe  Spring,  Millbury,  Worcester  County. 

Hygiene  Spring,  Lawrence,  Essex  County. 

Indian  Spnng,  Brockton,  Plymouth  County. 

Eatahdin  Spring,  Lexington,  Middlesex  County. 

King  Philip  Spring,  Mattapoisett,  Plymouth  County. 

Leland  Spring,  Natick,  Middlesex  County. 

Lexington  Spring,  Lexington,  Middlesex  County. 

Lovers  Leap  Deep  Glen  Spring,  West  Lynn,  Essex  County. 

Massasoit  Spring,  West  Sprinmeld,  Hampden  County. 

Milton  Spnng,  Milton,  Norfolk  County. 

Monatiquot  ^rin^.  South  Braintree.  Norfolk  County. 

Moimt  Holyoxe  Lithia  Spring,  Soutn  Hadley,  Hampshire  County. 

Mount  Pleasant  Spring,  Lowell,  Middlesex  Coimty. 

Mount  Vernon  Springs,  Lawrence.  Essex  County. 

Nemasket  Spring,  Miadleboro,  Plymouth  County. 

Nobscot  Moimtain  Spring.  Frsoningham,  Middlesex  County. 

Norwood  Spring,  Norwood,  Norfolk  County. 

Oak  Grove  Spring,  Lawrence,  Essex  County. 

Pearl  Hill  Mineral  Spring,  Fitchburg,  Worcester  County. 

Pepperell  Spring,  Pepperell,  Middlesex  County. 

Pine  Grove  Mineral  spring,  Ware,  Hampshire  County. 

Pocahontas  Spring,  Lynnneld  Center,  Essex  County. 

Puritan  Spring,  Andover,  Essex  County. 

Purity  Spring,  Spencer,  Worcester  Coimty. 

Ravenwood  Spring,  Gloucester,  Essex  County. 

Bobbins  Springs,  Arlington  Heights,  Middlesex  Coimty. 

nty. 

Essex  County. 

aty. 

--  -^     „,  , County. 

Shawmut  Spring,  West  Quincy,  Norfolk  County. 

Simpson  Spring,  South  Easton,  Bristol  County. 

Sippican  Spring,  Marion,  Plymouth  County. 

Sterling  Spring,  West  Lynn,  Essex  County. 

Stevens  Spring,  Lawrence^  Essex  County. 

Sunnyside  Spring,  Franklin,  Norfolk  County. 

Swampscott  Spring.  Swampscott,  Essex  County. 

Trapelo  Spring,  Belmont,  Middlesex  County. 

Undine  Crystal  Spring,  Brighton,  Suffolk  Ciounty. 

Valpey  Spring,  Lawrence,  Essex  County. 

White  Diamond  Spring,  near  Adams,  Berkshire  County. 

Whitman  Spring,  Whitman,  Plymouth  County. 

Ye  Cape  Cod  Pilgrim  Spring,  South  Wellfleet,  Bamstoble  County. 
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MICHIGAN. 

Michigan  continued  to  show  an  increase  in  mineral-water  trade 
during  1908,  the  sales  increasing  from  1,472,679  gtdlons  in  1907  to 
2,004,433  gallons  in  1908,  an  increase  of  531,754  pUons,  or  36.11 
per  cent.  This  gain  was  largely  due  to  new  production  reported, 
amoimting  to  nearly  750,000  gallons.  The  value,  however,  de- 
creased considerably,  due  to  lower  prices,  from  $127,133  in  1907  to 
$88,910,  the  average  price  for  the  year  being  4  cents. 

Statistics  of  output  for  the  last  five  years  are  shown  in  the  follow- 
ing table: 

Production  and  value  of  mineral  waters  in  Michigan^  1904-1908. 


Year. 


1904 
1906 
1906 


Spring 

raportmg 

sales. 


19 
17 
19 


Quantity 

sold 
(gaUons). 


3,385,675 

2,684,800 

902,528 


Value. 


$118,422 

277,188 

73,367 


Year. 


1907. 
1906. 


Springs 

reportmg 

sales. 


19 
24 


Quantity 

sold 
(gallons). 


1,472,679 
2,004,433 


Value. 


1127,133 
88,910 


There  were  6  new  springs  added  to  the  list,  the  Arctic,  Cooper  Faim, 
Eastman  Springs,  Harrison  Springs,  Pantlin,  and  Silver  Springs,  in- 
creasing the  total  number  reporting  to  24.  About  95  per  cent  of  the 
total  is  used  for  table  purposes.  There  are  resorts  at  7  of  these  24 
springs,  with  accommodations  for  1,278  guests,  and  the  water  at  7 
is  said  to  be  used  for  bathing  purposes.  In  addition  to  the  sales, 
1,279,953  gallons  were  reported  as  used  for  the  manufacture  of  soft 
drinks. 

The  24  springs  making  returns  are  as  follows: 

Andrews  Magnetic  Mineral  Spring,  St.  Louis,  Gratiot  County. 

Arctic  Spring,  Grand  Rapids,  Kent  County. 

Battle  Creek  Sprine,  Battle  Creek,  Calhoun  County. 

Bromo-Hygeia  Well,  Coldwater,  Branch  County. 

Clarks  Red  Cross  Mineral  Spring,  Big  Rapids,  Mecosta  County. 

Cooper  Farm  Spring,  Birmingham,  Oakland  County. 

Crystal  Springs,  Grand  Rapias,  Kent  County. 

Davis  Springs,  Topinabee,  Cheboyran  County. 

Eastman  Springs,  3enton  Harbor,  Berrien  County. 

Harrison  Springs,  near  Grand  Rapids,  Kent  County. 

Lansingwald  Spring,  Grand  Rapids,  Kent  C'Ounty. 

Midland  Mineral  Spring,  MidUmd,  Midland  County. 

No-Cfae-Mo  Mineral  Spring,  Reed  City,  Osceola  County. 

Ogemaw  Spring,  MaltDv.  Ogemaw  County. 

Pagoda  Spring,  Mount  Clemens,  Macomb  County. 

Pantlin  Spring,  Grand  Rapids,  Kent  County. 

Ponce  deXeon  Spring,  Paris  Township,  Kent  County. 

Prosit  Flowing  Well,  Flint,  Genesee  County. 

Salutaris  Spring,  St.  Clair,  St.  Clair  County. 

Sanitas  Spring,  Topinabee,  Cheboygan  County. 

Silver  Spring,  Grand  Rapids,  Kent  County. 

Sterling  Sprmg,  Crystal  Falls,  Iron  County. 

Victory  Spring,  Mount  Clemens,  Macomb  Coimty. 

White  Oak  Spring,  near  Battle  Creek,  Calhoun  County. 

MINNESOTA. 

Minnesota,  which  leads  all  other  States  in  mineral  water  soldi 
ahowed  a  notable  increase  in  1908,  due  largely  to  the  retuiM, 
by  producers  who  have  not  reported  before,  the  sales 
nearly  11,000,000  gallons.    The  water  at  the  majoril^ 
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or  wells  is  not  highly  mineralized;  being  sold  merely  as  pure  water  to 
citizens  of  Minneapolis  and  St.  Paul.  This  accounts  for  the  rela- 
tively low  price  of  5  cents  per  gallon.  According  to  the  returns 
received  there  were  sold  during  the  year  10,985,536  gallons  of  water, 
with  a  value  of  $551,986,  iimich,  compared  with  the  output  of 
9,654,030  gallons,  valued  at  $524,800,  in  1907,  was  a  gain  in  quantity 
sold  of  13.79  per  cent  and  in  value  of  5.18  per  cent.  The  following 
table  shows  the  record  of  output  for  the  last  five  years: 

ProdttcHon  and  value  of. mineral  waters  in  Minnesota,  1904-1908, 


Year. 


1904 
1905 
1906 


Springs 

leportuig 

sales. 


4 
6 
7 


Quantity 

sold 
(gallons). 


902,500 
7,681,650 
8,621,979 


Value. 


121,645 
132,970 
175,677 


Year. 


1907. 
1906. 


Springs 

leportuig 

sates. 

Quantity 

sold 
(gallons). 

8 
11 

9,654,090 
10,965,538 

Value. 


$584,800 
551,«S 
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Three  new  springs  reported  sales  for  the  first  time,  the  Bryn  Mawr, 
Deep  Mineral,  and  Owens-Glenwood,  the  total  number  reporting 
being  11,  an  average  of  nearly  a  million  gallons  each.  Less  than  1 
er  cent  of  the  total  reported  output  was  sold  as  medicinal  water, 
ut  261,715  gallons  additional  were  used  for  soft  drinks.  There  are 
no  resorts  at  any  of  these  springs,  nor  is  the  water  in  any  case  used 
for  bathing.     The  11  reporting  springs  are  as  follows: 

Bryn  Mawr  Spring,  Minneapolis,  Hennepin  County. 

Deep  Mineral  Spring,  Crookston,  Polk  County. 

Glenwood-Inglewooa  Sprine,  Minneapolis,  Hennepin  County. 

Highland  Spring,  St.  Paul,  Ramsey  County. 

Indian  Medical  Sprinj^,  Elk  River,  Sherburne  County.  * 

Mankato  Mineral  Springs,  near  Eagle  Lake,  Blue  Earth  County. 

Owatonna  Vichy  Spring,  Owatonna,  Steele  County. 

Owens-Glenwood  SpriM,  Glenwood,  Pope  County. 

Red  Star  Spring,  Cold  Spring,  Steams  County. 

Rock  Spring,  Snakopee,  Scott  Countv. 

Trio  Siloam  Spring,  Austin,  Mower  dounty. 

MISSISSIPPI. 

There  was  a  considerable  decline  in  the  mineral  water  output  of 
Mississippi  during  1908,  partlv  due  to  business  depression,  very  few 
proprietors  reporting  larger  sales  than  in  1907.  In  addition  one  laige 
sprmg  failed  to  report.  The  reported  output  was  257,200  gallons, 
valued  at  $52,780,  an  average  price  per  gallon  of  21  cents.  Com- 
pared with  the  1907  figures  there  appears  to  have  been  a  decrease  in 
quantity  of  168,300  gallons,  or  over  39  per  cent,  and  in  value  of 
$40,570,  or  over  43  per  cent.  One  new  spring  reported,  the  total 
number  remaining  the  same.  About  three-fourths  of  the  output  is 
classed  as  medicinal.  There  are  resorts  at  6  of  the  springs,  with  total 
accommodations  for  about  625  guests,  but  the  water  at  only  one  is 
said  to  be  used  for  bathing  purposes. 

The  11  reporting  springs  are  as  follows: 

Arundel  Lithia  Spring,  near  Meridian,  Lauderdale  County. 
Browns  Wells,  near  Hazelhurst,  Copiah  County. 
Castalian  Sprmg,  near  Durant,  Hounes  County. 
Godbold's  Mineral  Well,  Summit^  Pike  County. 
Mammoth  Spring,  Mammoth  Sprmgs,  Perry  County. 
Robinson  Springs,  near  Pocahontas,  Madison  County. 
Stafford  Mineral  Springs,  Voesburg,  Jasper  County. 
Vossburg  Lithia  Spring,  Vossbuig,  Jasper  County. 
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IIISSOURI. 

The  output  of  mineral  waters  reported  from  Missouri  continued  to 
increase,  tne  gains  coming  from  old  springs  that  pushed  sales  and 
from  springs  that  reportea  for  the  first  time.  The  sales  amounted  to 
682,821  gaUons,  valued  at  $86,043,  an  average  of  13  cents  per  gallon, 
agamst  667,232  gallons  reported  the  previoua  year,  valued  at  $103,314, 
indicating  an  increase  in  quantity  of  2.3  per  cent,  hut  a  decrease  as 
to  value  of  16.7  per  cent,  the  average  price  declining  2  cents.  Eleven 
new  springs  were  added  to  the  list,  as  follows;  Deep  Well,  Fountain 
of  Youth,  Grand  River  Jlineral,  Harris  Springs,  Nek-Roc,  Regent, 
Siloam,  Soterian,  Sulpho-Saline,  Tootle  wneral,  and  Windsor,  the 
total  number  reporting  increasing  from  18  to  30.  There  are  resorts 
at  Id  of  these  springs,  with  total  acconmiodations  for  more  than 
10,000  people,  and  the  water  at  11  is  used  for  bathing.  About  one- 
third  of  the  output  is  classed  as  table  water,  the  ouier  two-thirds 
being  regarded  as  medicinal.  In  addition  to  the  sales,  it  was  stated 
that  69,842  gallons  were  used  during  the  year  in  the  manufacture  of 
soft  drinks.  Those  springs  from  which  reports  are  available  are  as 
follows : 

American  Spring,  St.  Louie,  St.  Louie  City  County. 

B.  B.  Mineral  Sprine,  near  Bowling  Green,  Pike  County. 

Belcher  Artesian  Well,  St.  Louie,  St.  Louie  City  County. 

Blue  Lick,  Black  Sulphur,  Gum,  and  Sweel>Utbo  Springs,  Blue  Lick,  Saline 

.    County. 

Bochert  Springe,  near  Do  Soto.  Jefferson  County. 

Crystal  Litiium  Spring,  Excelaior  Springs,  Clay  County. 

Cusenbarv  Spring,  near  KanaaH  City,  Jackson  County. 

Deep  Well  Willow  Springs,  Howell  County. 

El  Dorado  Spring,  Eldorado  Springs,  C«dir  County. 

Eicelsior  Li thia  Spring,  Eicelsior  Springs,  Clay  County. 

Fountain  of  Youth  Spnng,  Jerico  Springs,  Cedar  County. 

Grand  Biver  Mineral  Spni^,  Mercer  County,  near  Lineville,  Iowa. 

Harris  Springs,  near  Madison,  Monroe  County. 

Haymaker  Spring,  Mercer  County,  near  Lineville,  Iowa. 

Hornet  Mineral  Springs,  Bowling  Green,  Pike  County. 

Jackson  Lithia  Spring,  Mount  Waahington,  Jackeon  County. 

Ealinat  and  Ionian  Lithia  Springs,  near  Bowling  Green,  Hke  County. 

McAllister  Springs,  McAllister  Springs,  Saline  County. 

Nek-Roc  Spring,  Burlington  Junction,  Nodaway  County. 

Regent,  Siloam,  Soterian,  and  Sulpho-Saline  Springs,  Excelsior  Springs,  Clay 
County, 

Salt  Sulphur  Well,  Excelsior  Springe,  Clay  County. 

Sparkling  Lithia  Well,  Eicelaior  Sprmge,  Clay  County. 

Soda-Carbonic  Spring,  Eicelsior  Springs,  Clay  County. 

Sweet  Springs,  Sweet  Springs,  Saline  County. 

Tootle  Mineral  Spring,  Hale,  Carroll  County. 

While  Sulphur  and  Big  Black  Springs,  Monegaw  Springs,  St.  Clair  County. 

Windsor  Spring,  Windsor,  Henry  County. 

MONTANA. 

The  mineral  water  output  of  Montana  a 
ably  during  1908,  but  1  of  the  2  springs  < 
to  make  a  report.  This  water  is  used  i 
The  reporting  spring  is  as  follows: 

Liamer's  Mineral  Spring,  Helena,  Lewis  and  ( 
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NEBRASKA. 

The  addition  of  2  new  springs  in  1908  makes  it  possible  to  publish 
the  totals  for  Nebraska  separately.  The  reported  output  of  1908, 
however,  is  less  than  that  of  1907,  being  48,498  gallons,  valued  at 
$11,047,  the  average  retail  price  being  23  cents.  About  two-thirds  of 
the  total  sales  go  for  table  water.  There  are  no  resorts  at  these 
springs,  and  at  none  is  the  water  used  for  bathing  purposes.  There 
was  a  small  quantity  reported  as  used  in  the  manufacture  of  soft 
drinks.    The  3  springs  reporting  sales  are  as  follows: 

Blue  Valley  Spring,  Hebron,  Thayer  County. 
Shogo  Lithia  Springs,  Milford,  Seward  County. 
Victoria  Mineral  Spring,  New  Helena,  Custer  County. 

NEW  HAMPSHIRE. 

There  was  considerable  increase  in  the  mineral-water  trade  of 
New  Hampshire  during  1908,  due  to  the  success  of  several  springs  in 
getting  new  customers.  The  output  increased  143.19  per  cent,  nx>m 
343,500  gallons  in  1907  to  835,349  in  1908.  The  value  abo  increased 
from  $164,943  in  1907  to  $259,520  in  1908,  an  increase  of  $94,577, 
or  57.3  per  cent,  the  average  price  falling  to  31  cents.  This  falling 
off  in  price  is  not  due  to  any  diminished  demand  for  water,  but  more 
probably  to  the  fact  that  a  number  of  new  springs  reporting  obtained 
a  lower  price  for  the  water  than  the  older  and  better  established 
springs.  Four  additional  springs  reported  for  the  first  time^  the 
Cohas,  Mount  Madison,  White  Mountain  Mineral,  and  Willow, 
increasing  the  total  number  to  9.  About  three-fifths  of  the  output 
is  used  for  table  water,  the  remainder  being  medicinal.  There  is  a 
resort  at  one  of  the  springs,  and  the  water  at  one  other  is  used  for 
bathing.  In  addition  to  tne  sales,  241.331  gallons  were  said  to  have 
been  used  in  the  manufacture  of  sort  drmks.  The  springs  from 
which  reports  are  available  are  as  follows : 

Cohas  Spring,  Londondeny,  Rockingham  County. 
Granite  State  Spring,  Plaistow,  RocHn^ham  County. 
Lafayette  Mineral  Sprinj?,  Derry,  Rockingham  County. 
Lonaondeny  Lithia  Well,  Londonderry,  Rockingham  County. 
Mount  Madison  Spring,  Gorham,  Coos  Countv. 
Pack  Monadnock  Lithia  Spring,  Temple,  Hillfiboro  County. 
White  Mountain  Mineral  Spring,  Conway,  Carroll  County. 
Willow  Spring,  South  Nashua,  Hillsboro  County. 
Wilton  Mineral  Spring,  near  Wilton,  Hillsboro  County. 

NEW  JERSEY. 

New  Jersey  passed  the  million-gallon  mark  in  sales,  the  output 
amounting  to  1,199,023  gallons,  valued  at  $126,603^  an  average  price 
of  11  cents,  the  same  as  reported  for  1907.  The  gam  in  output  is  the 
result  of  a  few  large  springs  pushing  sales.  These  figures  show  an 
increase  of  22  per  cent  in  Quantity  and  of  23  per  cent  in  value  over 
the  reported  production  or  982,445  gallons,  valued  at  $103,082,  in 
1907.    The  following  table  shows  the  output  for  the  last  five  years: 
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Production  and  value  of  mineral  waters  in  New  Jersey ,  1904^1908. 


1904 
1906 
1906 


Sprixujs 

reportmg 

sales. 

Quantity 

rold 
(galloiis). 

Valna 

9 

10 

9 

188,460 
394,060 
586,215 

124,870 
45,897 
65,186 

Year. 


1907. 
1908. 


Sprines 

reportuig 

sales. 


11 
13 


Qaantity 

sold 
(gallons). 


982,445 
1,199,023 


Valaa 


1103,062 
126,603 


Three  new  spring  reported,  the  Mount  Tabor,  Pilgrim,  and  Wash- 
ington Rock,  thus  increasing  the  total  number  to  13.  Only  a  small 
quantity  of  New  Jersey's  output  is  used  for  medicinal  purposes,  the 
bulk  being  used  as  table  water.  None  of  these  springs  is  used  as  a 
resort,  nor  is  the  water  at  any  of  them  used  for  bathing.  There  was, 
however,  a  small  quantity  reported  as  used  in  the  manufacture  of 
soft  drinks.     The  13  reporting  springs  are  as  follows: 

Alpha  Mineral  Sprint,  Spring;field,  Union  County. 
Culm  Rock  Spring,  Pluckemin,  Somerset  Coimty . 
Hatawanna,  Budd  Lake,  Morris  Coimty. 
Indian  SDrmg,  near  Rockaway,  Morris  Coimty. 
Ironrock  Mineral  Springs,  Camden  Coimty. 
Kalium  Spring,  Coilin^wood,  Camden  County. 
Eanouse-Oakland  Sprmg,  Oakland,  Bergen  Ciounty. 
Mount  Tabor  Spring,  Moimt  Tabor,  Morris  Coimty. 
Pikrim  Spring,  Ridgefield  Park,  Bergen  County. 
Rea  Rock  Sprmg,  Spring  Valley  Road,  Bergen  Coimty. 
Trinity  Springs,  Morsemere,  Bergen  County. 
Washington  Iux:k  Spring,  Warrenville,  Somerset  County. 
Watching  Spring,  North  Pkinfield,  Union  County. 

NEW  YORK. 

Although  a  number  of  springs,  notably  some  at  Saratoga  Springs 
and  yicinity,  reported  diminished  sales  because  of  business  depres- 
sion, yet  tne  gains  by  others  and  the  output  from^  new  springs 
causea  aii  increase  in  the  sales  of  mineral  waters  during  1908  com- 
pared with  1907.  The  production  amounted  to  8,007,092  gallons, 
valued  at  $877,648,  an  average  price  of  11  cents,  a  gain  of  830,277 
gallons,  or  11.6  per  cent,  and  of  $191,074,  or  27.8  per  cent,  over  the 
figures  reported  for  1907.  The  average  price  per  gallon  increased 
2  cents.  In  volume  of  output  New  York  ranks  second,  next  to 
Minnesota,  among  the  mineral  water  producing  States.  In  value  of 
output  it  is  surpassed  by  Wisconsin  only.  Six  new  springs  were 
added  to  the  New  York  Ust  for  1908,  the  Cold  Spring.  Diamond  Rock, 
Gramatan,  Lehn  Rock,  Mount  Beacon,  and  Shm  Rock,  thereby 
increasing  the  total  number  reporting  to  47. 

The  statistics  of  production  for  tne  last  five  years  have  been  as 
follows: 

Production  and  vahie  of  mineral  waters  in  New  York^  1904-1908. 


Tear. 


1906. 
1906. 


Springs 
sales. 

Quazrtity 

sold 
(gallons). 

Value. 

41 
40 
42 

6,»)2,517 
5,619,878 
6,481,074 

1783,244 
652,680 
893,476 

Year. 


1907. 
1908. 


Springs 

reporting 

sates. 

Quantity 

sold 
(gallons). 

41 
47 

7,176,815 
8,007,092 

Value. 


9686,674 
877,648 
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More  than  two-thirds  of  the  total  output  is  used  for  table  pur- 
poses. There  are  6  resorts  at  these  springs^  accommodatiiig  over 
20,000  people,  that  capacity  being  claimed  for  Saratoga  Spring 
alone,  but  the  water  at  only  3  is  used  for  bathing  purposes.  The 
relatively  slight  quantity  of  53,000  gallons  was  reported  as  used  in 
the  manufacture  of  soft  drinks. 

The  47  reporting  springs  are  as  follows: 

Artesian  Lithia  Spring,  Ballston  Spa,  Saratoga  Countv. 

Artesian  N^rtural  Mineral  Spring,  Franklin  Springs,  Oneida  Comity. 

Baldwin  Mineral  Spring,  Cayuga,  Cayuga  County. 

Boonville  Mineral  springe,  near  BoonvUle,  Oneida  County. 

Breesport  Spring,  Breesport,  Chemung  CounCy. 

Briarcliff  Spring,  Briarcliff  Manor,  Westchester  County. 

Chemung  Spring,  Chemung,  Chemung  Coimty. 

Chemim^  Valley  Spring,  £linira,  Chemung  dounty. 

Cold  Sprm^,  New  York  Mills,  On^da  County. 

Crystal  Sprmgs,  near  Oswego,  Oswego  Coimty. 

Deep  Bock  Spring,  Oswego,  Oswego  County. 

Diamond  Bock  Spring,  Cherry  Creek,  Chautauqua  County. 

Elixir  Spring,  Clmtondale,  Ulster  County. 

Elk  Spring,  Oswego,  Osw^  County. 

Geneva  and  Red  Cross  Mineral  Sprmgs,  Geneva,  Ontario  County. 

Glacier  Spring,  Franklin  Spring,  Oneida  County. 

Gramatan  Sprmg,  Bronxville,  Westchester  County. 

Great  Bear  Spring,  near  Fulton,  Oswego  County. 

Hide  Franklm  Spring,  Ballston  Spa,  Saratoga  County. 

Hornby  Sulphur  Spring,  Hornby,  Steuben  County. 

Lehn  Kock  Spring,  Williams ville,  Erie  County. 

Massena  Mineral  Spring,  Massena  Springs,  St.  Lawrence  County. 

Monarch  Spring,  Matteawan,  Dutchess  Coimtv. 

Moimt  Beacon  Spring,  near  Matteawan,  Dutchess  County. 

Mount  View  Spring,  roughkeepsie,  Dutchess  County. 

Os-We-Go  Spring,  Osw^,  Oswego  County. 

Pleasant  Vatley  Spring,  Kheims,  Steuben  County. 

Putnam  Spring,  near  reekskill,  Westchester  County. 

Red  Jacket  Mineral  Spring,  Seneca  Falls,  Seneca  Oounty. 

Saratoga  Springs,  Saratoga  County: 

Arondack  Spring. 

Chief  Spring. 

Congress  Spring. 

Geyser  Spring. 

Hathom  Spring. 

High  Rock  Sprmg. 

Patterson  Spring. 

Royal  Sprino;. 

Saratoga  Carlsbad  Spring. 

Saratoga  Seltzer  ana  Emperor  Spring. 

Star  Spring. 
Setauket  Spring,  Setauket,  Suffolk  County. 
Shell  Rock  Sprmg,  near  Rensselaer,  Rensselaer  County. 
Split  Rock  Spring,  Franklin  Springs,  Oneida  County. 
Sun-Ray  Spnng,  Ellenville,  Ulster  County. 
Vita  Spring,  Durkeetown,  Washington  County. 
Washington  Lithia  Spring,  Ballston  Spa,  Saratoga  County. 

NORTH  CAROLINA. 

North  Carolina's  output  of  mineral  water  decreased  during  1908, 
in  spite  of  some  30,000  gallons  sold  by  sprinflB  reporting  for  me  first 
time.  The  sales  were  reported  as  160,195  gaUons,  valuM  at  $27,163, 
as  compared  with  193,479  gallons^  valued  at  $40,302,  reported  in 
1907,  a  decline  of  17.20  per  cent  m  quantity  and  32.6  per  cent  in 
value.    The  average  price  per  gallon  fell  4  cents  to  17  cents.^   Four 
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new  springs  reported,  the  Derita  Mineral.  Lincoln^  Sherrill  Mineral, 
and  Smith  Mineral,  making  the  total  number  of  springs  reporting  18. 
Nearly  90  per  cent  of  the  total  output  of  the  State  is  used  for  medicinal 

Surposes.  Resorts  are  situated  at  11  of  the  springs,  with  acconmio- 
ations  for  nearly  1 ,500  people,  and  at  8  the  water  is  used  for  bathing 
purposes.  In  addition  to  the  sales,  there  were  11,200  gallons  used 
m  tne  manufacture  of  soft  drinks.  The  18  reporting  springs  are  as 
follows  : 

All  Healing  Spring,  Alkalithia  Springs,  Alexander  County. 

Barium  Rock  Sprmg,  Barium  Springs,  Iredell  County. 

Buckhom  Lithia  Spring,  Bullock,  Granville  Coimty. 

Cleveland  Springs,  near  Shelby,  Cleveland  County. 

Derita  Mineral  Spring,  near  Charlotte,  Mecklenburg  County. 

Haywood  White  Sulpwiur  Spring,  near  Waynesville,  Haywood  County. 

Hot  Springs^  Hot  Springs,  Madison  County. 

Jackson  Spnngs,  Jackson  Springs,  Moore  County. 

Lincoln  Spring,  Lincolnton,  Lincoln  County. 

Mida  Spring,  near  Charlotte^  Mecklenbure  County. 

Moore's  Springs,  Moores  Sprmgs,  Stokes  (X)\mty. 

Mount  Vernon  Springs,  Mount  Vernon  Springs,  Chatham  County. 

Panacea  Spring,  near  Littleton/^arren  County. 

Seven  Sprmgs,  Seven  SpringSLWayne  County. 

Sherrill  Mineral  Spring,  near  Hamsburg,  Caoarrus  County. 

Spanx)w'8  Spring,  Kings  Mountain,  Cleveland  County. 

Vade  Mecum  Spring,  Vade  Mecum,  Stokes  County. 

NORTH  DAKOTA. 

North  Dakota  entered  again  in  1908  the  list  of  mineral  water  pro- 
ducing States,  one  spring  reporting  large  sales  of  water,  both  for 
medicmal  and  table  uses.  The  total  returns  from  this  spring  are 
combined  with  those  of  other  States  having  less  than  three  producers. 
The  name  of  this  spring  is — 

Grordon  Spring,  Michigan,  Nelson  County. 

OHIO. 

The  demand  for  pure  water  in  several  cities  stimulated  Ohio's 
mineral-water  trade  in  1908.  The  sales  reported  increased  872,977 
gallons,  or  56.81  per  cent.  The  value,  however,  increased  only  2.8 
per  cent,  due  to^  a  fall  in  the  average  price  from  8  to  5  cents.  There 
were  3  new  springs  added  to  the  list,  the  Providence^  Schoenbrun, 
and  Spring  Grove  Mineral,  the  total  number  reportmg  being  27. 
The  statistics  of  production  during  the  last  five  years  are  given  in  the 
following  table: 

Prodtiction  and  value  of  mineral  waters  in  Ohio,  1904-1908. 


Year. 


1904 
1906 
1906 


Springs 

reporting 

sales. 


13 
23 
27 


Quantity 

sold 
(gallons). 


3,223,958 

943,114 

1,790,767 


Value. 


$306,666 
117,733 
164,007 


Year. 


1907. 
1906. 


Springs 

reporting 

sales. 


24 
27 


Quantity 

s(dd 
(gallons). 


1,536,621 
2,400,508 


Value. 


9121,631 
124,938 
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By  far  the  larger  proportion  of  Ohio's  output  is  used  for  tablepor- 
poses,  which  accounts  for  the  low  price  received  for  the  water.  Tnere 
are  resorts  at  6  of  the  springs,^  accommodating  about  350  people 
altogether^  and  at  4  the  water  is  used  for  batiung  purposes.  The 
quantity  used  by  all  the  springs  for  soft  drinks  ouring  the  year 
amounted  to  250,490  gallons.  The  27  reporting  springs  are  as 
follows: 

ArcturuB  Lithia  Springs,  Summit  County. 

Beech  Rock  Spring,  near  Zaneeville,  Muskingum  County. 

Bellmore  Springs,  near  Signal,  Columbiana  (xiunty . 

Belmont  Spring,  Bridgeport,  Belmont  County. 

CoUinffwooid  Springs,  Toledo,  Lucas  County. 

Crum  Mineral  Spring,  Austintown,  Mahoning  County. 

Crystal  Spring,  nearJdartinfl  Ferry,  Belmont  County. 

Deerfield  Spring,  Deerfield,  Portage  Countv. 

Faigo  Mineral  Spring,  Ashtabula,  Ashtabula  County. 

Jefferson  and  Benson  Springs,  Bloom  Township,  Fairfield  County. 

Maple  Grove  Mineral  Spring,  near  Chillicoihe,  Roes  County. 

Navahoe  Spring,  near  New  raris,  Preble  County. 

Oak  Ridge  Mineral  Springs,  Greenspring,  Sandusky  County. 

Odevene  Spring,  Delaware,  Delaware  County. 

PainesviUe  Mineral  Spring,  Painesville,  Lake  County. 

Providence  Spring,  Columbus,  Franklin  County. 

Quakerdale  Spring,  Colerain,  Belmont  County. 

Reynold's  Artesian  Well,  Greenspring,  Sandusky  County. 

Ripley  Bromo  Lithia  Spring,  Ripley,  Brown  County. 

Sandiock  Spring,  Canton,  Stark  County. 

Schoenbrun  Spring,  near  New  Philadelphia,  Tuscarawas  County. 

Spark  Mineral  Spnng,  Bryan,  Williams  County. 

Spring  G rove  M ineral  Spring,  Springfield ,  Clark  County . 

Sulphur  Lick  Spring,  near  Cnillicothe,  Ross  County. 

Tallewanda  MineralSpring,  College  Comer,  Preble  County. 

Wheeler  Mineral  Spring,  i  oungstown,  Mahoning  County. 

Wood's  Lithia  Spring,  near  Bridgeport,  Belmont  County. 

OKLAHOMA. 

The  mineral-water  trade  of  Oklahoma  b  rapidly  becoming  impor- 
tant, the  sales  for  1908  amounting  to  534,114  gallons,  valued  at  $52,779, 
an  increase  of  over  666  per  cent  in  quantity  and  of  618  per  cent  in 
value,  as  compared  with  the  output  m  1907.  The  increase  in  popu* 
lation  has  no  doubt  caused  many  spring-water  companies  to  start 
business.  Six  new  springs  reported  tor  1908 — one  returning  sales  of 
270,000  gallons  —the  Chelsea  Well,  Claremore  Radium  Wells,  Harper 
Artesian^romide  Well,  Nowata  Radium  Well,  Osage  Well|  and  Vimta 
Artesian  Well,  raising  the  list  of  reporting  springs  to  9.  Although 
about  four-fifttis  of  the  output  is  said  to  be  usea  for  medicinal  purposes 
the  average  price  was  10  cents  per  gallon.  Most  of  it  was  drawn  from 
artesian  woUs.  There  are  resorts  at  5  of  these  springs,  with  total 
accommodations  for  over  5,000  people,  and  the  water  at  the  same  5 
is  used  for  bathing  purposes.    The  9  reporting  are  as  follows: 

Artesian  Wells,  Sulphur,  Muirav  County. 

Chelsea  Well,  Chelsea,  Rogers  County. 

Chuvmore  Radium  Wells,  Claremore,  Ropers  (^ounty, 

Ciennicide  Well,  Wa^^ner,  Waponer  Count  v. 

llarper  Artesian  Bromide  Well,  Sulphur,  Murray  (^ounty. 

I^ewis  Crystalline  Lithia  Wells,  Oklahoma  City ,  Oklahoma  County. 

<  >Hap(*  Spring,  near  Tulsa,  Tulsa  County. 


Nowata  Radium  Well,  Nowata,  Nowata  County. 
Vinita  Artesian  WeU,  Vinita,  Craig  County. 
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OREGON. 

Oregon's  output  of  mineral  water  for  1908  showed  a  small  increase 
both  in  quantity  sold  and  in  value,  though  it  did  not  come  up  to  the 
production  reported  in  1906  of  30,850  gallons.  The  figures  given 
for  1908  were  25,350  gallons  sold,  at  a  value  of  $8,830,  showing  an 
increase  of  1,125  gallons  and  of  $3,274  over  the  proauction  of  24^225 
gallons,  valued  at  $5,556,  reported  in  li^07.  The  price  obtamed 
for  the  water  during  the  year  was  35  cents,  against  23  cents  reported 
in  1907.  No  new  springs  were  listed,  the  total  number  reporting 
bein^  6.  A  little  over  half  of  the  water  is  reported  to  be  used  for 
medicinal  purposes.  There  are  resorts  at  4  oi  the  springs,  accom- 
modating about  150  guests,  and  at  2  the  water  is  used  for  bathing 
purposes.  A  small  quantity  was  also  reported  as  used  in  the  manu- 
facture of  soft  drinks.    Those  springs  reporting  sales  are  as  follows: 

Boewell  Springs,  Nos.  1  and  2,  Boswell,  Douglafl  County. 
Cascade  Mineral  Spring,  Cascadia,  Linn  County. 
Colestin  Spring,  Colestin,  Jackson  County. 
McBcAn's  iSoda  Spring,  near  Seneca,  Grant  County. 
Waffner*B  Spring.  Soda  Springs,  Jackson  County. 
WoBer  Spring,  Hubbard,  Marion  County. 

PENNSYLVANIA. 

Though  some  of  the  well-established  springs  stated  that  demand 
had  been  reduced,  the  output  of  mineral  waters  from  Pennsylvania 
during  1908  shbwed  consiaerable  increase  in  quantity,  due  larscely 
to  new  production  reported,  though  the  value  declined  somewhat.  • 
The  production  amoimted  to  1,430,489  gallons,  against  1,287,063 
gallons  reported  in  1907,  a  gain  of  143,426  gallons,  or  11.14  per  cent. 
The  value  dechned  from  $235,807  in  1907  to  $197,497  in  1908,  the 
average  price  for  1908  being  14  cents.  Several  new  springs  were 
added,  as  follows:  The  Brookside,  Carnegie  Alkaline  and  Lithia 
Mineral,  Hiawatha,  Polar  Springs,  Seely,  and  Sweet  Spring,  raising 
the  total  nimiber  reporting  to  32.  The  statistics  for  Pennsylvania 
for  the  last  five  years  nave  been  as  follows : 

Production  and  value  of  mineral  waten  in  PennsylvaniOt  1904^1908. 


,  Sprini^s  ,  Quantity  i 
Ymt.  reporting       aold        I   Value,    i  Year. 

I    Bales.    I  (gallons).  '  ! 


1904 21  743,050 

1906 27       1,322,594 

1906 27       1,506,286 


Springs  ;  Quantity  I 
reporting        sold  Value, 

sales.    I  (gallons).  ' 


100,465      1907 28 

194,113      1906 ,  32 

280,054  " 


1,2«7,063 
1,430,489 


S235.807 
197,407 


About  two-thirds  of  the  output  is  used  for  table  purposes.  Resorts 
are  situated  at  13  of  these  spnngs,  accommodating  in  all  about  3,700 
guests,  and  at  6  the  water  is  used  for  bathing  purposes.  In  addition 
to  the  sales  quoted,  it  has  been  stated  that  185,738  gallons  were  used 
during  the  year  for  soft  drinks.  .The  32  reporting  springs  are  as 
follows: 

Bedford  Chalybeate  Soring,  near  Bedford.  Bedford  County. 
^    Bedford  Mineral  and  Sweet  Sprines,  near  Bedford,  Bedfonl  County. 
Brookmde  Spring,  WiUdnsbui^,  Allegheny  County. 


Bruce  Subrock  Spring,  Pittobui]^,  Allegheny  County. 
CameKie  Alkaline  ana  Xithia  Mineral  S 


pringy  Carnegie,  Allegheny  County. 
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Gloverdale  Lithia  Spring,  near  Newville,  Cumberland  County. 

De  I^fundis  Aperient,  and  Chalvbeate  Sprii^,  Saegertown,  Crawford  County. 

De  Vita  Mineral  Spring,  Cambridge  Springs,  Crawford  County. 

East  Mountain  Liuiia  Spring,  near  Factor3rville,  Wyoming  County. 

Ephrata  Moimtain  Cr3rBtal  Spring,  near  Ephrata,  Lancaster  Coimty. 

Glacier  Spring,  Ephrata,  Lancaster  County. 

Glen  Summit  Spring,  Glen  Sununit  Springs,  Luzerne  County. 

Gray  Mineral  Spring,  Cambridge  Springs,  Crawford  County 

Harrison  Valley  Mineral  Spring,  Harrison  Valley,  Potter  County. 

Hiawatha  Springy  Mount  Hope,  Lancaster  Coimty. 

Eecksbur^  Artesian  Mineral  Spring,  Kecksbuig,  VVestmoreland  Coimty. 

Lang  Spring,  Venango,  Crawford  County. 

Magnesia  Springs,  Cambridge  Sprim;s,  Crawford  County. 

Pavilion  Spring,  South  Mountam,  Berks  County. 

Petticord  Spring,  Cambridge  Springs,  Crawford  County. 

Polar  Springs,  Morrisville,  %uckb  County. 

Pocono  Afineial  Spring,  near  Wilkesbarre,  Luseme  County. 

Pulaski  Spring,  PulasH.  Lawrence  County. 

Ross-Common  Spring,  Koes-Common,  Monroe  County. 

Seely  Spring,  Salem  Township,  Luzerne  Coimty. 

Shohola  Spring,  Walker  Lake,  rike  County. 

Springboro  Mineral  Spring,  Sprinsboro,  Crawford  Coimtryr. 

Tuckuioe  Mineral  Spring,  near  Northumberland,  Northumberland  County. 

Whann  Lithia  Spring,  Frajiklin,  Venango  County. 

White  House  Spring,  Neversink  Mountain,  Berks  County. 

Wilson  Spring,  Mount  Pocono,  Monroe  County. 

RHODE  ISLAND. 

The  9  Rhode  Island  springs  reporting  sales  sold  594,208  gallons 
during  1908,  an  average  of  over  60,000  gallons  per«spring.  There 
was  a  large  increase  over  the  production  reported  for  1907,  prin- 
cipally production  reported  for  the  first  time,  amoimting  to  142  per 
cent  in  quantity  and  to  130  per  cent  in  value.  The  average  value 
per  gallon,  $0.07,  has  been  the  same  for  the  last  three  years.  ^  Five 
new  springs  reported  for  the  first  time,  the  Banner,  Crown,  Girard, 
Prophet,  and  Sockanosset.  Practically  all  of  the  output  is  used  for 
table  purposes.  There  are  no  resorts  at  these  springs,  nor  at  any  is 
the  water  used  for  bathing.    The  9  reporting  springs  are  as  follows: 

Banner.  Cranston,  Providence,  Providence  County. 
Berry  Spring,  Pawtucket^  Providence  County. 
Crown  Spring,  East  Providence,  Providence  County. 
Girard  Spring,  North  Providence,  Providence  County. 
Gladstone  Spring,  Narragansett  Pier,  Washington  County. 
Holly  Mineral  Spring,  East  Woonsocket,  Providence  County. 
Ochee  Spring,  Johnston,  Providence  County. 
Prophet  Spring,  near  Providence,  Providence  County. 
Sockanosset  Spring,  Cranston,  Providence.  Providence  County. 

SOUTH  CAROLINA. 

The  output  of  mineral  waters  from  South  Carolina  springs  declined 
during  1908,  10  of  the  13  springs  reporting  decreases  in  business. 
Part  of  the  lessened  output  credited  to  the  State  is  due  to  the  ftdlure 
of  3  springs  to  make  returns,  and  part  to  an  increased  proportion  of 
the  output  of  several  springs  being  used  for  making  sweetened  ber* 
erages.    According  to  statement)^  received  there  were  sold-  271,572 

fallons  at  a  value  of  $70,937,  the  average  price  obtained  being  $0.26. 
'hese  figures  show  a  decline  of  515,182  gallons,  or  65.48  jper  cent  in 
quantity,  and  of  $124,245,  or  63.64  per  cent  in  value.  One  spring* 
the  Charleston  Artesian  Well,  reported  for  the  first  time,  the  tmal 
number  being  the  same  as  for  1907.  There  are  resorts  at  5  of  these 
springs,  with  total  accommodations  for  about  1,000  guests,  but  the 
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water  at  only  one  is  used  for  bathing.  In  addition  to  the  sales  given 
above,  it  was  stated  that  262,795  gallons  were  used  for  sweetened 
beverages  during  .the  year.    The  13  reporting  springs  are  as  follows: 

Antley  Springs,  St.  Matthews,  Orangebuig  County. 

Bryan  Springs,  Young  Island,  GoUetin  County. 

Bimalo  Lick  Springs,  Carlisle,  Union  County. 

Cherokee  Springy  Spartanbuig,  Spartanbuie  County. 

Charleston  Artesian  Well,  Charleston,  Charleston  County. 

Chick  Springs.  Chick  Springs,  Greenville  County. 

Cokesbury  Sulphur  Spring,  near  Cokesbury,  Greenwood  County. 

Glenn  Spring,  Glenn  Springs,  Spartanburg  County. 

Glowinff  Spni^,  Dresden,  Abbeville  County. 

Harris  Lithia  ^ring,  Harris  Springs,  Laurens  County. 

Rives  Mineral  opring^  near  Lancaster,  Lancaster  County. 

White  Diamond  litma  Spring,  near  Kings  Creek,  Cherokee  County. 

White  Stone  Spring,  White  Stone  Springs,  Spartanburg  County. 

SOUTH  DAKOTA. 

The  mineral-water  output  of  South  Dakota  showed  a  large  increase 
for  1908,  the  result  of  one  establishment  making  a  nominal  charge 
for  water  that  had  been  furnished  free.  Of  the  3  springs  reporting. 
2  are  used  as  resorts  with  accommodations  for  over  2,500  guests,  ana 
the  water  at  all  3  is  used  for  bathing.  In  addition  to  the  sales  the 
reporting  spring  used  a  small  quantity  in  the  manufacture  of  soft 
dnnks.    Following  are  the  springs  reporting: 

Minnehaha  Springs,  Sioux  Falls,  Minnehaha  County. 
Minnekahta  Spring,  Hot  Springs,  Fall  River  County. 
Siloam  Mineral  Spring,  Hot  Springs,  Fall  River  County. 

TENNESSEE. 

According  to  returns  received  the  output  of  mineral  waters  in 
Tennessee  aiuing  1908  showed  a  slight  decGne  as  compared  with  that 
of  1907,  the  value  decreasing  in  larger  ratio,  due  to  lower  prices  being 
quoted.  The  sales  amoimted  to  712,912  gallons,  valued  at  $68,693, 
as  compared  with  758,312  gallons,  valued  at  $85,249,  in  1907,  a  loss 
of  5.99  per  cent  in  quantity  and  of  19.42  per  cent  in  value.  The 
average  price  declinea  from  17  to  10  cents.  No  new  springs  reported, 
and  3  were  dropped  from  the  Ust,  lowering  the  total  number  reporting 
to  14.  Ten  of  the  14  Tennessee  springs  reporting  are  resorts,  where 
the  water  is  furnished  free  to  guests  at  the  hotels,  so  that  the  sales 
reported  do  not  represent  the  *  quantity  of  mineral  water  consumed. 
The  10  resorts  have  accommodations  for  about  1,600  guests,  and  the 
water  at  7  is  used  for  bathing.  The  names  of  tne  springs  reporting 
sales  are  as  follows: 

Deep  Cave  Mineral  Well,  Eastland,  Davidfion  County. 
East  Brook  Springs,  Cumberland  Mountains,  Frankbn  County. 
Gammons  Spring2_near  Tate  Spring,  Grainger  County. 

Henderson  County. 


J  ..ilson  County. 


Idaho  springs,  near  Clarkmlle,  Montgomery  County. 

Pioneer  Lithia  Spring,  near  Nashville,  Davidson  County. 

Red  Boiling  Spnn^,  Redboiling  Springs.  Macon  County. 

Richardsons  Lockeland  Spring,  near  Nasnville,  Davidson  Coimty. 

Riovista  Spring,  Davidson  County. 

Tate  Spring,  Tate  Springs,  Grainger  County. 

Whittle  Springs,  Whittle  Springs,  Knox  County. 

Willow  Brook  Springy  Crag|;ie  Hope,  Cheatham  County. 

Wright's  Epflom-Litnia  Spring,  Mooresbuig,  Hawkins  County. 
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TEXAS. 

Texas  continued  to  show  an  increase  in  spring  reporting  sales  and 
in  total  mineral-water  output,  the  sales  reported  tot  1908  amounting 
to  1;586,634  gallons,  valued  at  $151,032,  an  average  price  of  about  10 
cents.  Compared  with  the  1907  figures  of  1,146,279  gallons,  valued  at 
$152,233,  this  was  an  increase  of  440,355  gallons,  or  38.4  pier  cent  in 
quantity,  and  a  decrease  of  $1,201,  or  0.8  per  cent  in  value,  the  aver- 
age price  for  1907  being  13  cents.  The  statistics  in  the  State  for  the 
last  five  years  have  been  as  follows: 

Prodtiction  and  value  of  mineral  waten  in  Texas,  1904-'1908. 


Year. 


1904 
190fi 
1006 


Springs 

reporting 

sales. 

Quantity 

sold 
(gallons). 

Value. 

14 
28 
28 

1,142,600 
1,526,070 
1,046,315 

964,023 
144,421 
122,085 

Year. 


1907. 
1906. 


Springs 

reportmg 

sales. 

Qoantity 

sold 
(gaUfflDs). 

23 
38 

1,146,379 

Value. 


$183, 2S3 
151,0B 


The  15  new  springs  reporting  are  as  follows:  Artesian  Well, 
Austin  Well,  Brock's  Mineral  WeU,  Carbon  Mineral  Well,  Edward's 
Well,  French  Well,  Haskell  Mineral  Wells,  High  Island  Mineral  Well, 
Key's  Wells,  Lamar  Wells,  Texas  Carlsbad  and  Palo  Pinto  Wells, 
Roach  Well,  Sheboygan  Mineral  Wells,  Woodward  Vichy  Spring,  and 
X-Ray  Spring,  the  total  number  of  springs  reporting  being  36.  Prac- 
tically all  of  the  output  is  said  to  be  used  for  medicinal  pujposes. 
Resorts  are  situated  at  21  of  these  springs,  with  accommodations  for 
nearly  15,000  people,  and  the  water  at  15  is  used  for  bathing  pur- 
poses. There  was  also  a  small  quantity  reported  as  used  in  the  man- 
ufacture of  soft  drinks.     The  36  springs  reporting  sales  are  as  follows: 

AUison,  GrvBtal,  and  Patterson  Springs,  Oran,  Palo  Pinto  County. 
Artesian  Well,  near  Beaumont,  Jefferson  County. 
.  Brock's  Mineral  Well,  near  Denton.  Denton  County. 
Burdette  Well,  near  Lockhart,  Calawell  County. 
Carbon  Mineral  Well,  Carbon,  Eastlan^  County. 
Carlsbad  Dyspepsia  Spring,  Blossom,  Lamar  County. 
Dullnig  Mineral  Well,  near  San  Antonio,  Bexar  County. 
Edward's  Well,  Weatnerford,  Parker  County. 
Farrier  Sprine,  Dalby  Springs,  Bowie  County. 
Georgetown  Mineral  Wells,  Georgetown,  Williamson  County. 
Haskell  Mineral  Wells,  Haskell,  Haskell  County. 
High  Island  Mineral  Well,  High  Island,  Galveston  Coimty. 
Key's  Wells,  Salado^BeU  County. 
Love  Mineral  Well,  Weatherford,  Parker  County. 
Marlin  Hot  WeUs,  Marlin,  Falls  County. 
Milford  Mineral  WellSj  Milford,  Ellis  a)unty. 
Mineral  Wells,  Palo  Pmto  County ; 

Austin  Well. 

Barber  Wells. 

Congress  Well. 

Crazy  Well. 

French  Well. 

Gibson  and  Sangcura  Wells. 

Indian  Well. 

Lamar  Well. 

Star  Well. 

Texas  Carlsbad  and  Palo  Pinto  Wells. 
Port  Arthur  Mineral  Well,  Port  Arthur,  Jefferson  County. 
Rams  Tioga  Mineral  WeU,  Tioga,  Grayson  County. 
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Bed  Mineral  Springs,  Mount  Pleasant,  Titus  County. 
Roach  Well,  near  Mount  Pleasant,  Titus  County. 
Rosborough  Spring,  near  Marshall,  Harrison  County. 
Sheboygan  Mineral  Wells,  near  Weatherford,  Parker  County. 
TexarKana  Wells,  Texarkana,  Bowie  County. 
Tioga  Mineral  Wells,  Tioga.  Gra3rson  Countv. 
Woodward  VichySpring,  Woodward,  Lasalle  County. 
X-Ray  Spring,  WhitesTOro,  Grayson  County. 

UTAH. 

There  was  no  change  in  the  list  of  mineral  springs  in  Utah,  only  one 
reporting  sales.     The  output  is  all  used  medicinally.     This  spring  is — 

Deseret  Spring,  Deseret,  Millard  County. 

VERMONT. 

The  returns  from  Vermont  showed  an  increase  in  the  quantity  of 
mineral  water  sold,  amounting  to  21.74  per  cent  over  the  1907  output. 
The  value,  however,  decreased  from  $19,948  in  1907  to  $16,380,  a 
loss  of  $3,568,  or  17.89  per  cent.  The  average  price  also  declined 
from  23  cents  to  15  cents  m  1908.  No  new  sprmgs  reported  for  1908, 
and  2  were  idle  throughout  the  year,  thus  reducing  the  total  number 
listed  to  5.  More  than  half  of  the  output  is  classed  as  table  water. 
There  are  resorts  at  3  of  these  springs,  accommodating  1,060  people 
and  at  2  the  water  is  used  for  bathing.  Those  springs  reporting  sales 
are  as  follows : 

Brunswick  Sulphur  Sprines,  Brunswick,  Essex  County. 
Clarendon  Spring,  Clarenaon  Spring,  Rutland  County. 
Equinox  Spring,  Manchester,  Bennington  County. 
Missisquoi  Spring^heldon,  Franklin  County. 
Vermont  Spring,  West  Haven,  Rutland  County. 

VIRGINIA. 

There  was  a  falling  off  in  the  sales  of  mineral  water  reported  from 
Virginia  springs  during  1908,  due  partly  to  the  cessation  of  business 
following  the  close  of  the  Jamestown  Exposition,  and  to  the  failure 
of  one  lai^e  spring  to  make  returns.  According  to  figures  received 
the  total  sales  amounted  to  2,009,614  gallons,  valued  at  $207,115,  an 
average  price  of  10  cents  per  gallon.  Compared  with  the  output  of 
1907,  these  figures  show  a  decline  of  17  per  cent  in  quantity  and 
of  52  per  cent  in  value.  There  were  6  springs  reported  for  the  first 
time  or  after  several  years  of  no  sales,  the  Basic,  Brugh's,  Coppahaunk, 
Iron-Iithia,  Roanoke  Lithia,  and  Trois  Fontaine  Lithia,  the  total 
number  reporting  being  46.  The  following  table  shows  the  condition 
of  trade  for  the  last  five  years: 

Production  and  value  of  mineral  waters  in  Virginia,  1904^1908 » 


Year. 


1904 
1906 
1906 


Springs 

reporting 

sales. 

Quantity 

sold 
(gallons). 

Value. 

35 
37 
43 

2,117,420 
2,340.287 
1,997.207 

1281,998 
540,102 
418,908 

Year. 


1907. 
1908. 


Springs 

reporting 

sales. 


44 

46 


Quantity 

sold 
(gallons). 


2,442.075 
2,009,614 


Value. 


6431,770 
207,Uft 
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A  little  over  half  of  ^  the  total  output  of  the  State  is  sold  as  table 
water.  Resorts  are  siiuated  at  18  of  these  sprin^^  with  accommo- 
dations for  over  2^000  guests,  and  the  water  at  9  is  used  for  bathing 
purposes.  In  addition  to  the  sales  reported,  it  was  stated  that  1 1 9,672 
gallons  were  used  in  the  manufacture  of  soft  drinks.  Following  is 
the  Ust  of  reporting  springs : 

AlleghanySpring,  Alleghany  Spring,  Montgomery  County. 

Artesian  Weil,  Mulberry  Island,  Warwick  County. 

Basic  Sprinff,  Basic  City,  Augusta  County. 

Bath  Alum  Springs,  McClung,  Bath  County. 

Bear  Lithia  Spring,  near  Elkton,  Rockingham  County. 

Beaufont  Sprmg,  near  Manchester.  Chesterfield  County. 

Bellfont  Lithia  Spring,  near  Mancnester,  Chesterfield  County. 

Berry  HUl  Mineral  Spring,  near  Elkwood,  Culpeper  County. 

Blue  Ridee  Springs,  near  Blue  Ridge  Springs,  Botetourt  County. 

Buckheaa  Litnia  Spring,  Buckhead  Sprines,  Chesterfield  County. 

Burnetts  Spring,  Hudson  Mill,  Culpeper  County. 

Brugh's  Sprine,  Botetourt  County. 

Campfield  Lithia  Spring,  Chestemeld  County. 

Como  Lithia  Spring,  East  Richmond,  Henrico  County. 

Coppahaunk  Lithia  Springs,  Waverly,  Sussex  County. 

Crockett  Arsenic  Lithia  Spring,  Crockett  Springs,  Montgomery  County. 

Days  Point  Artesian  Lithia  Spring,  Isle  of  Wight  County. 

Diamond  Spring,  near  Waterway,  Princess  Anne  County. 

Erup  Mineral  Spring,  near  Glencarlyn,  Alexandria  County. 

Farmville  Lithia  Springs,  Farmville,  Cumberland  Countv. 

Fonticello  Lithia  Spring,  near  Mancnester,  Chesterfield  County. 

Golindo  Spring,  near  Cave  Station,  Augusta  County. 

Harris  Anti-I)ysx)eptic  Spring,  Burkeville,  Nottoway  County. 

Holly  Lithia  Springs,  near  Swansboro,  Chesterfield  County. 

Iron-Lithia  Springs,  Tip  Top,  Tazewell  County. 

Jeffresa  Spring,  Jeffress,  Mecklenburg  County. 

Kayser  Lithia  Springs,  Staunton,  AuguBta  County. 

Lone  Jack  Spring,  near  Lone  Jack  Station,  Campbell  County. 

Magee's  Chlorinated  Lithia  Spring,  Clarksville,  Mecklenburg  County. 

Massanetta  Sprine,  Perm  Laird,  Rockingham  County. 

Mecklenburg  ana  Old  Dominion  Mineral  Springs,  Chase  City,  Mecklenbmg 

County. 
Nye  Lithia  Springs,  Wytheville,  Wythe  County. 
O  Connell  Lithia  Spring,  near  Staunton,  Augusta  County. 
Otterbum  Lithia  Spring,  near  Amelia,  Amelia  County. 
Paeonian  Spring,  Paeonian  Springs,  Loudoun  County. 

Powhatan  Spring,  near  Ballston,  Alexandria  County.  < 

Roanoke  Lithia  Spring,  near  Roanoke,  Roanoke  County. 
Rubino  Healing  Springs,  Healing  Springs,  Bath  Coimty. 
Seawright  Spring,  near  Staunton,  Augusta  County. 
Stribling  SprinffSj  near  Mount  Solon,  Augusta  County. 
Trois  Fontaine  Lithia  Spring,  near  South  Hill,  Mecklenburg  County. 
Virginia  Etna  Lithia  Springs,  Vinton,  Roanoke  County. 
Virginia  Lithia  Springs,  near  Manchester,  Chesterfield  County. 
Virginia  Magnesian  Allraline  Spring,  near  Staunton,  Augusta  County. 
WaUawhatoola  Springs,  Millboro,  Bath  County. 
Wyrick  Mineral  Spring,  Crockett,  Wythe  County. 

WASHINGTON. 

The  returns  from  Washington  showed  a  decrease  in  quantity  and 
an  increase  in  value.  The  sales  amounted  to  38,900  gallons^  valued 
at  $13,650,  which,  compared  with  the  1907  output  of  68,400  gaUons, 
valued  at  $10,820,  was  a  decrease  in  quantity  or  29,500  gallons,  or  43 
per  cent,  and  an  increase  in  value  of  $2,830,  or  26  per  cent.  The 
average  price  reported  for  the  year  was  $0.35,  against  $0.16  in  1907. 
One  new  spring  reported,  the  Diamond  Mineral,  the  total  number 
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reporting  being  5.  More  than  two-thirds  of  the  total  output  is  used 
for  table  purposes.  There  are  no  resorts  at  these  springs,  out  at  one 
the  water  is  said  to  be  used  for  bathing  purposes.  In  addition  to  the 
sales  reported;  a  small  quantity  was  used  in  the  manufacture  of  soft 
drinks.    The  5  reporting  springs  are  as  follows : 

Diamond  Mineral  Spring,  Auburn,  King  County. 
Olympia  Hygeian  Spring,  Tumwater^  Tnureton  County. 
Table  Rock  Spring,  near  Moffett  Springs,  Skamania  County. 
Wild  Pigeon  Spring,  Cowlitz  Coimty. 
Yakima  Mineral  Springs,  Yakima  County. 

WEST  VIRGINIA. 

The  returns  from  West  Virginia  for  1908  showed  a  decline  of  4  per 
cent  in  output,  the  sales  amounting  to  130,295  gallons,  valued  at 
$79,915,  against  135,809  gallons  reported  in  1907,  valued  at  $79,659. 
The  average  price  rose  to  61  cents  per  gallon.  There  were  no  new 
springs  reportmg,  and  1  was  temporarily  out  of  business,  thus  decreasr 
ing  the  total  number  of  reportmg  springs  to  9.  By  far  the  larger 
proportion  is  used  for  medicinal  purposes.  There  are  5  resorts 
situated  at  the  springs,  with  accommodations  for  about  3,075  guests, 
and  the  water  at  6  is  used  for  bathing.  The  9  springs  reporting  sales 
are  as  follows: 

Alum  Springs,  near  White  Sulphur  Springs,  Greenbrier  County. 

Barilithic  Spring,  Webster  Springs,  Webster  County. 

Greenbrier  Springs,  BaigerB  Springs,  Summers  County. 

Green  Sulphur  Spring,  Green  Sulphur  Springs,  Summers  County. 

Man-A-Cea  Irondale  Spring,  Independence,  Preston  County. 

Pence  Spring,  Pence  Springs,  Summers  County. 

Stratford  Ma^esia  Sprmg,  Ohio  County. 

Webster  Sprmgs,  Weoster  Springs,  Webster  County. 

White  Sulphur  Spring,  White  Sulphur  Springs,  Greenbrier  County. 

WISCONSIN. 

The  financial  depression  following  the  panic  of  1907  materially 
reduced  the  sales  of  mineral  water  from  Wisconsin.  The  reported 
output  decreased  from  6,839,219  gallons  in  1907  to  6,084,571  gal- 
lons in  1908,  a  falling  off  of  754,648  jgallons,  or  11  per  cent.  The 
value  also  decreased,  but  in  smaller  ratio,  the  averageprice  increasing 
1  cent,  from  22  cents  in  1907  to  23  cents  in  1908.  This  State  holds 
third  place  in  quantity  of  mineral  water  sold,  but  leads  all  others 
in  value  of  the  product.  The  following  table  gives  the  statistics  of 
output  for  the  last  five  years: 

Production  and  value  of  mineral  watere  in  Wiaconnn^  1904-1908, 


Year. 


1904 
1905 
1906 


Springs 

reporting 

sales. 

Quantity 

sold 
(gallons). 

Value. 

25 

27 
27 

6,586,834 
6,656,834 
7,702.718 

91,646,535 
1,454,715 
2,397,694 

Year. 


1907. 
1908. 


Springs 

reporting 

sales. 


29 
28 


Quantity 

sold 
(gallons). 


6.889,219 
6,084,571 


Value. 


91,526,703 
1,413,107 


No  new  springs  reported  sales  during  1908,  and  1  which  has  here- 
tofore reported  an  output  was  idle,  thus  decreasing  the  total  number 
of  springs  reporting  to  28.     Resorts  are  situated  at  5  of  the  springs, 
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accommodating  about  7,000  people,  but  the  water  at  only  one  is 
said  to  be  used  for  bathing  purposes.    In  addition  to  the  sales 
reported,  it  was  stated  that  1,051,325  gallons  went  into  the  manu- 
facture of  soft  drinks. 
The  2f8  reporting  springs  are  as  follows: 

AUouez  Sprine,  Green  Bay,  Brown  (bounty. 
Alta  Spring,  Dunfield,  Lincoln  Goun^. 
Bay  City  Spring,  ABhiand,  Ashland  County. 
Bethania  Spring,  Osceola,  Polk  County. 
Chippewa  Spring,  Chippewa  Falls,  Chippewa  County. 
Darlington  Minend  Spnng,  Darlington,  Lafayette  County. 
Elim  Mineral  Spring,  Milwaukee^  Milwaukee  County. 
Hiawatha  Springs^  Hiawatha  Springs,  Rock  County. 
Lebenswasser  Spring,  Green  Bay,  Brown  County. 
Maribel  Mineral  Sprij^,  Maribel,  Manitowoc  County. 
Nee-Ska-Ra  Spring,  Wauwatosa,  Milwaukee  County. 
St.  John  Mineral  Spring,  Green  Bay,  Brown  County. 
Salvator  Spring,  Green  Bay,  Brown  Coimty. 
Sanitas  Fountain  Spring,  near  Oshkosh,  Winnebago  County. 
Sheboygan  Mineral  Spring,  Sheboygan,  Sheboygan  County. 
Solon  Springs,  Solon  Springs,  Doug&is  County. 
Waukesna  Springs,  Waukesha  County: 

Ahnanaris  Snring. 

Anderson's  Spring. 

Arcadian  Spring. 

Bethesda  Spring. 

Qysmic  Spring. 

Crystal  Rock  Spring. 

Glenn  Rock  Spring. 

Imperial  Spring. 

Roxo  Spring. 

Silurian  Spring. 

White  Rock  Spring. 
Wautoma  Rainbow  Mineral  Spring,  Wautoma,  Waushara  County. 

WYOMING. 

The  list  of  Wjoming  springs  remains  the  same,  only  one  reporting 
sales.  The  spnn^  is  a  resoit;  the  water  is  drunk  by  guests  at  the 
hotel  and  used  for  bathing.  A  small  quantity  is  used  for  soft 
drinks.     This  spring  is — 

Saratoga  Hot  Springs,  Saratoga,  Carbon  County. 


MONAZITE  ATSTD  ZIRCOK. 


By  Douglas  B.  Stebbett. 


MONAZITE. 

INTRODUCTION, 

The  extensive  application  of  the  oxide  of  thorium  in  the  manu- 
facture of  mantles  for  incandescent  gas  lights  creates  a  large  demand 
for  minerals  containing  thorium.  Of  the  latter,  monazite  is  found 
to  be  far  the  most  abundant,  and  is  therefore  the  principal  source 
of  thoria.  Dr.  Charles  Baskerville "  mentions  80  minerals  in  which 
thorium  has  been  found.  Some  of  these  would  possess  high  com- 
mercial value  as  a  source  of  thorium  if  found  in  sufficient  quantity. 
Among  these  may  be  mentioned  thorianite  with  58  to  89  per  cent 
of  thoria,  auerlite  with  70  per  cent,  calciothorite  with  59  to  60  per 
cent,  thorite  with  48  to  72  per  cent, 'uranothorite  with  48  to  52  per 
cent,  and  thorogunimite  with  41  to  42  per  cent.  Auerlite  has  been 
found  in  small  quantities  in  the  zircon  mines  of  Henderson  County, 
N.  C  Frank  L.  Hess  *  describes  the  occurrence  of  several  thorium- 
bearing  minerals  along  with  the  other  rare-earth  minerals  in  the 
famous  Baringer  Hill  locality,  Texas.  These  are  mackintoshite, 
thorogunrmiite,  nivenite,  and  yttrialite ;  they  are  of  scientific  interest 
rather  than  of  commercial  value  as  a  source  of  thoria.  Thorianite 
and  thorite,  especially  the  former,  are  found  in  quantities  of  com- 
mercial value  in  Ceylon. 

Monazite  is  a  phosphate  of  cerium,  lanthanum,  praseodidymium, 
and  neodidymium  with  a  variable  percentage  of  silica  and  thoria. 
The  proportion  of  thoria  in  monazite  ranges  from  less  than  1  per  cent 
to  more  than  20  per  cent.  The  average  quantity  in  monazite  obtained 
for  commercial  purposes  varies  between  3  and  9  per  cent.  The  color 
of  the  monazite  ranges  from  grayish  to  yellow,  to  reddish,  to  brown- 
ish, and  greenish.  The  luster  is  resinous  and  is  especially  brilliant 
on  cleavage  faces.     Monazite  is  opaque  to  translucent  and  subtrans- 
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The  bulk  of  the  world's  supply  of  monazite  for  the  preparation  of 
thorium  nitrate  used  in  the  manufacture  of  incandescent  e;as  mantles 
comes  from  Brazil.  The  Brazilian  monazite  is  exported  to  foreign 
countries,  principally  Germany  and  Great  Britain,  for  manufacture. 
The  plants  manufacturing  thorium  nitrate  from  monazite  in  the 
United  States  are  supplied  entireljr  by  the  domestic  production.  Up 
to  the  present  time  all  the  monazite  produced  for  commercial  pur- 
poses in  the  United  States  has  come  from  North  Carolina  and  South 
Carolina.  Monazite  occurs  in  a  number  of  other  States,  and  appar- 
ently promising  deposits  have  been  tested  in  Idaho  and  Georgia.  The 
monazite  region  of  North  Carolina  and  South  Carolina  is  a  north- 
east-southwest belt  20  to  30  miles  wide  and  over  150  miles  long.  This 
belt  lies  wholly  within  the  Piedmont  Plateau  and  borders  closely  on 
the  Blue  Ridge,  to  whose  general  course  it  is  roughly  parallel. 

Monazite  occurs  in  quantities  of  commercial  value  m  the  Carolinas 
in  the  form  of  sand  in  alluvial  gravel  deposits.  These  deposits  are 
situated  in  the  bottom  lands  along  creeks  and  streams,  in  tne  stream 
beds,  and  in  some  cases  in  terrace  formations.  The  gravels  of  these 
deposits  vary  in  richness,  and  probably  do  not  often  run  over  1 
per  cent  monazite.  The  gravel  beds  range  from  one  foot  to  several 
feet  in  thickness,  and  they  cover  areas  varying  from  a  few  square 
yards  to  many  acres.  Occasionally,  the  rock  formations  similar  to 
those  from  which  the  monazite  is  derived  carry  an  appreciable 
amount  of  monazite.  In  no  cases,  however,  have  these  rocks  been 
found  rich  enough  for  profitable  working  on  a  large  scale. 

The  usual  method  of  mining  monazite  is  by  concentration  in 
sluice  boxes.  In  some  cases  Wilfley  or  other  concentrating  tables, 
operated  by  ^soline  motors,  are  used  to  separate  the  monazite  from 
the  gravel.  The  crude  sand  thus  obtained  ranges  from  15  per  cent 
to  60  or  70  per  cent  monazite.  By  treatment  with  electro-magnetic 
machinery,  tne  grade  of  the  sand  is  raised  to  about  90  per  cent  mona- 
zite with  an  available  content  of  4^  to  5  per  cent  of  thoria.  The 
monazite  is  shipped  in  this  form  to  the  manufacturers,  and  there 
turned  into  nitrate  with  a  thoria  content  of  48  to  50  per  cent 

The  Centerville  Mine  and  Milling  Company,  with  monazite  and 
gold  properties  at  Centerville,  Idaho,  and  office  in  Chicago,  reports 
extensive  preparations  for  work  during  1909.  The  preparations  con- 
sist of  a  9-mile  ditch  to  bring  water  to  the  claims,  and  equipment  of 
a  Pindar  table,  two  Wilfley  tables,  magnetic  separating  machinery, 
and  engines  for  operating  them.  Mr.  S.  K.  Atkinson,  manager  of 
the  company,  states  that  the  magnetic  separator  cleans  the  concen- 
trates from  washing  to  about  97  per  cent  monazite,  and  that  this 
has  a  thoria  content  of  5  per  cent.  Considerable  zinKm  and  scxne 
gold  will  be  obtained  during  the  concentration  of  the  monazite.  The 
mine  was  operated  on  an  experimental  basis  during  part  of  1908, 
though  no  concentrates  were  sold. 

PRODUCTION. 

The  production  of  crude  monazite  sand  in  the  United  States  dur- 
ing 1908  amounted  to  1,521,866  pounds,  averaging  about  25  per  cent 
monazite.  The  crude  concentrates  yielded  422,646  pounds  or  refined 
sand,  averaging  about  90  per  cent  monazite  and  valued  at  $50J18, 
or  12  cents  per  pound.    Of  this  production  North  Carolina  yielded 
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310,196  pounds,  valued  at  $87,224,  and   South  Carolina,  112,450 
pounds,  valued  at  $13,494. 

The  following  table  gives  the  production  and  value  of  monazite 
from  1893  to  1902,  inclusive;  of  monazite  and  zircon  in  1903;  of 
monazite,  zircon,  gadolinite,  and  columbite  in  1904;  of  monazite, 
zircon,  and  columbite  in  1906;  of  monazite  and  zircon  in  1906  and 
1907 ;  and  of  monazite  in  1908. 

Production,  in  pouTids,  of  monazite  in  the  United  States.  1S9S-1908. 


Year. 


1893 
1894 
1896 
1896 
1897 
1896 
1899 
1900 


Quantity. 

Value. 

130,000 

$7,600 

546,866 

36,198 

1.578,000 

137,160 

80,000 

1,600 

44,000 

1,960 

250,776 

13,642 

860,000 

20,000 

908,000 

48,805 

Year. 


1901. 
1902. 
1903. 
1904. 
1906. 
1906. 
1907. 
1908. 


Quantity. 


748,786 

$59,262 

802,000 

64,160 

a865,000 

65,200 

b 745, 999 

85,038 

el,  852,418 

163,908 

«l  847, 276 

162,660 

« 548, 162 

65,800 

422,646 

60,718 

Value. 


*  Including  3,000  pounds  of  zircon,  valued  at  $570. 

*  Including  the  small  production  of  zircon,  gadolinite,  and  columbite. 
"  Including  a  small  quantity  of  zircon  and  columbite. 

'  Including  1,100  pounds  of  zircon,  valued  at  $248. 

*  Including  204  pounds  of  zircon,  valued  at  $46. 

The  production  of  monazite  concentrates  in  the  United  States  in 
1908  was  less  by  125,302  pounds  in  quantity  and  $15,036  in  value 
than  in  1907.  All  of  the  decrease  in  production  occurred  in  North 
Carolina,  the  output  of  South  Carolina  showing  a  considerable  in- 
crease in  quantity  and  value  in  1908  over  1907.  The  production  of 
monazite  in  North  Carolina  came  from  the  following  six  counties, 
named  in  the  order  of  their  importance:  Rutherford,  Cleveland, 
Burke,  Gaston,  Lincoln,  and  Iredell.  The  bulk  of  the  supply  came 
from  the  first  two  counties  named,  with  only  a  small  output  from 
the  others.  The  production  from  South  Carolina  came  from  Green- 
ville and  Cherokee  counties. 

IMPORTS  AND  EXPORTS. 

According  to  the  Bureau  of  Statistics  of  the  Department  of  Com- 
merce and  JLabor  there  were  no  imports  of  monazite  into  the  United 
States  during  1908.  Thorium  nitrate  is  imported,  however.  The 
quantity  ana  value  of  these  imports  during  the  last  six  years  are 
given  in  the  following  table: 

Imports,  in  pounds,  of  thorium  nitrate  into  United  States,  1903-1908. 


Year. 


1903 
1904 
1905 


Quantity. 


64,620 
58.665 
52,878 


Value. 


t232,155 
249,904 
269,504 


Year. 


1906 
1907 
1906 


Quantity. 


40,090 
61,441 
65,289 


Value. 


$139,929 
162,666 
178,289 


There  was  an  increase  of  13,848  pounds  in  quantity  and  of  $20,573 
in  value  of  imports  of  thorium  nitrate  in  1908  over  1907.    As  shown 
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by  this  table,  the  price  per  pound  in  foreign  markets  of  the  thorium 
nitrate  imported  m  1908  was  $2.65  as  against  $2.97  in  1907. 

The  exports  of  monazite  in  1908  were  very  small  and  consisted 
of  a  small  shipment  by  one  company  to  Germany. 

WhilQ  the  production  of  monazite  in  the  United  States  in  1908  was 
less  than  in  1907,  the  consumption  of  thorium  nitrate  was  slightly 
greater  in  1908  than  in  1907.  That  is,  the  decrease  in  the  manu- 
facture of  thorium  nitrate  in  the  United  States,  due  to  smaller  pro- 
duction of  monazite,  was  more  than  counterbalanced  by  the  increase 
in  imports  of  manufactured  thorium  nitrate.  During  some  years 
the  production  of  thorium  nitrate  from  monazite  in  the  United  States 
has  amounted  to  considerably  over  one-half  the  consumption.  In 
1908,  however,  the  imports  of  thorium  nitrate  were  much  larger  than 
the  home  production.  The  increased  consumption  of  thorium  nitrate 
in  times  of  financial  depression  is  due  to  the  fact  that  a  larger  num- 
ber of  people  use  gas  light  as  a  matter  of  economy  in  place  of  the 
more  expensive  electric  light.  The  illumination  obtained  by  the  use 
of  an  incandescent  mantle  with  gas  more  nearly  approaches  that  of 
the  electric  light  than  an  ordinary  gas  light  does.  Hence  the  demand 
for  these  mantles  increases  with  the  iieed  for  greater  domestic 
economy. 

CEYLON. 

The  occurrence  of  monazite  in  Ceylon  is  asain  mentioned  by  James 
Parsons,**  principal  mineral  surveyor,  and  tne  discovery  of  new  oc- 
currences of  thorianite  are  described.  The  known  rich  alluvial  de- 
posits of  thorianite  were  practically  exhausted  in  1906,  and  during 
1907  but  little  active  work  was  done  on  the  known  occurrence  of  tho- 
rianite in  place. 

ZIBCON. 

According  to  Dr.  Joseph  Hyde  Pratt^  state  geologist  of  North  Caro- 
lina, there  was  no  production  of  zircon  m  North  Carolina  during  1908. 

The  deposit  of  zircon  in  the  Wichita  Mountains,  Okla.,  mentioned 
in  this  report  for  1907,  is  being  examined  by  Messrs.  Hackney  &  Sons, 
of  La  Harpe,  Kans.  No  shipments  of  zircon  were  made  rrom  this 
locality  during  1908. 

«  Ceylon  Administration  Repts.,  1007,  pt  4,  p.  E6. 


PEAT. 


By  Charles  A.  Davis. 


INTRODUCTION. 

At  no  time  in  the  present  generation  has  the  interest  of  the  general 
pubUc  in  obtaining  information  relating  to  the  peat  resources  of 
the  country  been  greater  than  during  the  fiscal  year  1908-9.  Such 
information  has  been  sought  by  all  classes — ^large  investors  looking 
for  undeveloped  natural  resources  that  may  be  safely  and  profitably 
exploited;  manufacturing  and  engineering  companies  seeking  to 
learn*  the  possibilities  of  utilizing  the  substance  either  for  the  pro- 
duction or  power  or  as  the  source  of  raw  material  upon  which  to 
base  industries;  and  owners  of  large  and  small  tracts  of  peat  land, 
who  hoped,  apparently,  that  the  value  of  their  property  might  be 
increased  practically  or  potentially  by  their  inquiries.  The  mvest- 
ors,  however,  while  showing  interest  in  the  abstract  questions  relating 
to  the  substance  itself,  have  apparently  not  forgotten  the  fact  that 
many  peat-fuel  plants  have  been  established  in  the  last  six  or  eight 
years  m  various  parts  of  the  country  and  have  been  idle  after  short 
seasons  of  expenmental  production.  Yet  it  is  probable  that  there 
was  a  greater  profitable  output  of,  the  different  kinds  of  products 
of  peat  than  ever  before;  and,  in  fact,  it  may  be  said  that  for  the 
first  time  peat  products  have  appeared  of  which  a  record  may  be 
made  in  this  publication. 

An  important  step  in  the  direction  of  actual  progress  was  that  taken 
by  the  men  who  have  been  most  thoroughly  convinced  of  the  great 
economic  possibilities  of  the  peat  resources  of  the  country  and  who  nave 
organized  a  national  society  for  the  purpose  of  advancing  the  general 
knowledge  regarding  the  utilization  of  peat  for  all  the  purposes  to 
which  it  is  adapted. 

Doubtless  the  widely  prevalent  feeling  that  there  are  possibilities 
in  utilizing  peat  for  niel,  but  only  in  the  remote  future  after  the 
supply  of  coal  and  other  mineral  fuels  is  gone  and  wood  is  no  longer 
available,  has  been  due  in  part  to  the  agnostic  and  sometimes  antag- 
onistic attitude  of  those  to  whom  the  country  has  looked  for  guidance 
in  such  matters.  The  position  has  been  taken  that  in  a  country 
so  marvelously  endowed  with  wood,  coal,  mineral  oils,  and  that 
most  perfect  of  all  fuel,  natural  gas,  there  was  no  place  for  peat, 
despite  the  fact  that  it  is  estimated  by  competent  observers  tiiat 
10,000,000  tons  of  that  material  are  elsewhere  prepared  anni 
for  use  as  fuel  by  various  processes,  and  that  smaller  quantil ' 
manufactured  into  bedding  for  stock,  into  packing  mat 
fertilizer  filler,  into  powder  or  mull  for  disinfection  and  o< ' 
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purposes,  and  into  a  variety  of  articles  of  less  importance.  The 
reeling  has  seemed  to  be  that,  supposing  its  use  desirable,  peat  for 
fuel  could  not  be  put  on  the  markets  in  the  United  States  profit- 
ably, even  as  a  substitute  or  auxiliary  fuel.  The  time  seems  to  have 
come,  however,  when  the  utilization  of  low-grade  fuels  is  not  only 
desirable  but  even  necessary,  if  certain  kinds  of  manufacturing  are 
to  be  carried  on  in  parts  of  the  coimtry  at  a  distance  from  centers 
of  coal  production. 

PREPARATION  AND  USE. 

The  peoples  of  northern  Europe  have  been  forced  by  natural  and 
economic  conditions  to  make  process  in  methods  of  preparing  fuels 
of  this  grade  and  of  using  them  m  the  most  economical  way  Deforo 
a  similar  need  was  apparent  in  the  United  States.  Much  can  be 
learned,  therefore,  from  a  brief  rfeum6  of  the  latest  stages  of  devel- 
opment of  the  commercial  use  of  peat  for  fuel  and  other  purposes 
it  Europe  that  will  be  serviceable  to  those  who  may  wisn  to  try 
it  for  some  of  these  uses  in  the  parts  of  this  country  where  it  is  found 
in  quantities  large  enough  to  attract  attention. 

Tne  first  thou^t  with  regard  to  peat  is  its  use  as  fjnel  for  domestic 
purposes — for  cooking  ana  heating  in  private  houses — and  this, 
untD  within  a  comparatively  short  time,  has  been  its  chief  use  in 
the  countries  of  northern  Elurope,  where  the  common  people  have 
used  it  from  very  early  times. 

It  is  particularly  suited  to  such  purposes,  as,  when  properly  pre- 

Sared  and  dried,  it  makes  a  good,  hot  fire ;  bmns  with  a  long,  clear 
ame;  and  makes  but  a  small  amount  of  ash  and  no  clinkers.  It 
is  also  as  clean  to  handle  as  wood,  and,  although  bulky,  it  is  light 
in  weight.  It  kindles  easily,  and  when  the  draus  are  properly  con- 
trolled and  the  grate  and  fire  box  ri^htl]^  adapted  to  the  fuel,  it 
makes  a  durable  fire.  Its  theoretical  heating  value  is  between  that 
of  good  wood  and  good  coal,  but,  because  of  the  small  waste  in  ash, 
clinkers,  cinders,  and  smoke,  its  real  value  is  doubtless  near,  if  not 
equal  to,  that  of  many  kinds  of  coal  that  are  in  use  for  domestic 
purposes.  In  calorific  value,  when  air  dried,  it  ranges  from  five- 
eighths  to  five-ninths  of  the  calorific  value  ox  the  best  bituminous 
coals. 

The  methods  most  in  use  for  preparing  peat  for  common  fuel  in 
Europe  and  those  most  successml  from  tne  commercial,  point  of 
view  are  (1)  to  cut  it  with  special  spades  into  blocks  or  bricks 
and  air  dry  these  by  exposure  to  wind  and  sun  for  a  few  weeks, 
when  they  may  be  stacked  under  cover.  The  product  is  known  as 
''cut  peat;"  it  is  bulky  and  friable  and  practically  is  used  only  for 
local  consumption.  (2)  To  dig  it  by  hand  or  machinery  and  grind 
it  in  a  machine  similar  to  a  bric&iaker's  pug  mill — a  cast-iron  vertical 
or  horizontal  cylinder  with  one  or  more  central  shafts  armed  with 
spirally  arranged  cutting  knives  that  meet  projections  from  the 
walls  of  the  cylinder.  The  peat  is  put  into  the  mill  wet  and  is  ground 
and  macerated,  and  then  pressed  through  the  outlet  as  a  prismatic 
strand  of  thoroughlj  pulped  material  tnat  is  cut  into  bncks  as  it 
emerges  and  is  received  on  pallets  of  wood,  on  which  it  is^  removed 
to  drying  grounds  or  racks  and  dried  by  exposure  to  the  air.  After 
two  weeks  or  more  it  is  removed  to  storage  sheds,  where  it  is  stacked 


for  a  time,  and  then  used.  In  one  plant  making  peat  coke  in  Ger- 
many some  40,000  tons  of  finished  product  are  made  in  this  way 
in  a  season  at  a  coat  of  less  than  $1.75  per  ton.  Many  smaller  plants 
using  this  method  of  preparation  are  in  operation  throughout  north- 
em  Eurofw,  and  the  cost  of  production  is  reported  to  range  from 
75  cents  to  ahout  $2  per  ton.  In  Holland  this  "machine  peat,"  as 
it  is  called,  sells  for  more  than  the  coal  imported  from  England — 
from  about  $4.50  to  $6  per  ton. 

There  have  been  several  peat-fuel  plants  equipped  in  the  United 
States  for  making  air-driea  "machine  peat,  'pressed  peat,"  or 
"condensed  peat,'  as  it  is  variously  called,  and  a  few  of  tnem  were 
operated  for  longer  or  shorter  times  during  the  season  of  1908. 

Peat  fuel  prepared  in  this  way,  according  to  the  climate  of  the 
place  where  it  is  made,  has  from  12  to  25  per  cent  of  moisture  when 
thoroughly  air  dried,  and  its  theoretical  calorific  value  is  lowered 
about  m  proportion  to  the  amount  of  moisture  it  contains.  In  this 
form  it  may  be  successfully  used  for  all  domestic  purposes  and  for 
steam  production  by  burning  under  steam  boilers.  As  high  as  6 
pounds  of  water  per  poimd  of  dry  peat  used  may  be  evaporated  from 
and  at  212°  F.  in  the  boiler,  although  generally  the  quantity  of  water 
is  less. 

When  used  as  a  source  of  producer  gas  in  gas  producers,  peat  is 
gener^y  first  made  into  machine  peat.  It  is  prepared  in  the  same 
way  when  it  is  made  into  peat  coke,  and  as  the  cost  of  equipping  a 
machine-peat  plant  is  small,  this  preparation  is  one  that  can  oe  very 
generally  apphed. 

Briquets  of  dry  peat,  pressed  into  shape  without  a  binder,  have 
been  successfully  made  in  at  least  two  plants  in  Germany,  and  thev 
have  also  been  made  in  several  other  plants  from  peat  mixed  witn 
coal  dust  or  other  powdered  fuel  and  tar  or  pitch  and  pressed  while 
warm  into  shape  in  a  briquetting  press.  The  peat  is  prepared  for 
briquetting  by  partly  air  drying  it  and  then  reducing  it  to  a  powder, 
which  is  dned.  still  further  in  rotary  or  plate  driers  heated  by  exhaust 
steam  or  waste  gases.  It  is  then  pressed  in  the  mold  of  a  briquetting 
press. 

Peat  briquets  are  more  compact  than  machine  peat,  and,  if  so 
heated  in  the  press  that  the  tar  is  volatilized  somewhat^  they  may 
have  a  higher  calorific  value.     Generally,  it  may  be  said  that  the 

Seat  has  the  calorific  value  per  unit  of  weight  increased  but  slightly 
y  briquetting,   but  its  value  per  imit  of  volume  is  considerably 
greater  after  briquetting  than  before.     The  cost  of  plants  for  bri- 
quetting is  considerably  greater  than  that  of  plants  for  making 
machine  peat,  and  although  several  of  these  plants  have  been  erected 
in  Uie  United  States,  none  were  in  operation  during  1908.    In  Europe, 
so  far  as  has  been  reported,  there  are  no  plani 
the  peat  wet  from  the  bog,  dry  it  artificially, 
ticaUy  a  continuoua  operation.     Many  such 
but  all  that  are  operatmg  now  partly  air  dry 
The  nearest  approach  to  such  a  continu 
apparently  just  emei^ing  to  a  commercial  s 
England — the  Elsenbeig  wet  carbonizing  pr 
peat  after  it  is  dug  is  macerated  and  pumped 
construction,  where  it  is  subjected  to  steam  i 
temperature  of  150°  to  155°  C.  for  a  short 
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through  the  tubes  of  the  carbonizer.  The  heat  blackens  the  peat 
but  does  not  vaporize  much  of  the  volatile  matter  at  the  temperature 
used.  After  this  treatment,  it  is  reported,  the  water  can  be  removed 
by  pressure  to  any  required  degree,  and  the  peat  may  be  formed 
into  very  hard,  durable  briauets  of  higher  fuel  value  than  the  origi- 
nal peat.  A  plant  for  making  peat  fuel  by  this  process  is  very 
expensive. 

reat  charcoal  and  peat  coke  are  being  manufactured  in  consid- 
erable and  increasing  quantities  in  Germanv  and  Russia,  where  these 
products  are  used  instead  of  wood  charcoal  in  iron  manufacture  and 
other  metallurgical  processes,  including  copper  refining  and  steel 
making,  for  which  its  freedom  from  sulphur  and  phosphorus  renders 
it  especially  valuable.    The  poorer  grades  are  used  as  fuel. 

Or  the  many  attempts  to  work  out  processes  for  making  peat  coke 
on  a  commercial  scale,  none  have  yet  proved  profitable  that  did  not 
utilize  the  condensible  and  fixed  gases  for  by-product  recovery  and 
fuel.  The  by-products  that  may  be  saved  "bv  a  properly  planned 
recovery  plant  are  practically  those  obtained  from  wood  oistillation 
where  the  wood  is  made  mto  charcoal  in  properlv  constructed 
retorts  or  ovens,  namely,  tar  and  the  illuminatmg  and  fuel  oils  that 
can  be  made  by  redistilling  it,  creosote  and  asphaltum,  ammonium 
sulphate,  acetate  of  lime  or  acetic  acid  and  acetone,  methyl  or  wood 
alcohol,  and  certain  permanent  gases  that  possess  good  luel  value. 
The  recovery  and  purification  of  these  chemical  substances  requires 
a  large  preliminary  investment  for  equipping  and  keeping  up  the 
plant,  and  the  technical  work  demands  constant  supervision  by  weU- 
trained  men.  Peat-coke  and  by-product  plants,  therefore,  are  more 
costly  to  build  and  need  larger  capital  for  maintenance  than  those 
for  tne  other  methods  of  treating  peat  for  fuel  purposes.  If  a  good 
market  for  the  by-products  is  already  in  existence,  as  is  the  case  for 
most  of  those  mentioned,  which  are  staples  with  laige  actual  con- 
sumption established,  the  coke  should  be  obtained  at  a  low  cost  per 
ton  and  should  sell  at  a  sufficiently  high  price  to  pay  a  fair  interest 
on  the  capital  invested.  The  amount  needed  to  establish  the  smallest 
practicable  unit  for  making  peat  coke  with  by-product  recovery 
plant  on  the  system  most  successfully  worked  out  in  Europe  is 
reported  to  be  $160,000,  of  which  $60,000  is  for  working  capital.  The 
system  mentioned  was  devised  by  Dr.  M.  Ziegler  and  is  now  repre- 
sented by  three  well-equipped  coke  works  in  Europe,  the  oldest 
being  more  than  ten  years  old.  ^  In  this  system  the  peat  is  coked  in 
vertical  retorts  of  fire  brick  and  iron,  the  gases  of  distillation  being  led 
through  condensing  chambers  \mtil  they  are  deprived  of  the  tar  and 
tar  water,  and  are  then  conducted  back  to  the  furnaces  and  there 
burned.  The  stack  gases  are  then  led  to  secondary  retorts,  where 
their  heat  is  used  partly  to  coke  inferior  grades  of  peat.  The  concen- 
trating and  redistilling  of  the  by-products,  in  part  at  least,  is  done 
by  the  heat  of  the  gases;  and  in  tne  most  recent  modification  of  the 
process  the  last  stage  of  drying  the  peat  bricks  is  done  by  what  would 
otherwise  be  waste  heat. 

The  Bamme  peat-coking  process  exemplified  in  a  single  plant  in 
Germany  is  another  system,  using  retorts  with  by-product  recovery, 
and  differing  in  minor  details  only  from  that  descrined. 

Peat  powder  is  being  tised  in  increasing  quantities  in  blast  burners 
of  special  construction  for  firing  under  Doilers  in  brick,  glass,  and 
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cement  making;  and  it  is  apparently  applicable  to  many  of  the 
metallurgical  operations  where  g[as  may^  be  used.  When  the  powder 
is  propeny  prepared  and  the  firmg  is  rightly^  controlled,  the  peat  in 
powder  form  becomes  nearly  or  qmte  as  efficient  a  fuel  as  gas.  It  is 
known  that  this  process  of  preparing  and  firing  peat  has  been  tested 
in  Sweden  and  in  Canada;  but  no  reports  of  its  use  in  this  countiy  have 
been  received. 

Peat  was  also  tried  long  i^  for  making  illuminating  gas,  and  was 
actually  used  for  some  time  m  the  last  century  to  Ught  certain  Euro- 
pean towns.  If  made  m  properly  planned  and  heated- retorts  it 
makes  a  ^od  quality  of  illimiinating  gas,  especially  after  it  has  been 
enriched  oy  adding  the  lighter  gases  obtained  by  f ractioning  the  tars. 
Peat  is  not  used  for  this  purpose  at  the  present  time  so  far  as  reported, 
in  either  Europe  or  America. 

The  most  recent  fuel  use  of  peat  is  that  for  making  it  into  power 
and  fuel  gases,  the  former  being  thoroughly  tested  more  recently  than 
the  latter.  Power  and  fuel  gases  are  made  by  heating  the  fuel  from 
which  they  are  derived  in  cylindrical  furnaces  lined  with  fire  brick. 
The  simiplest  form  of  the  gas  producer,  as  such  furnaces  are  called,  is  a 
tall  cylinder  with  a  grate  near  the  bottom  and  an  opening  for  the  air 
to  enter,  below  which  is  placed  a  shallow  tank  of  water  into  which  the 
ashes  fall  and  which  serves  also  to  seal  up  the  bottom  of  the  cylinder 
so  that  air  can  not  leak  into  the  fuel  bed.  At  the  top  of  the  cylinder 
are  the  openings  for  the  introduction  of  fuel  and  tne  outlet  of  the 
gas  generated,  and  at  intervals  down  the  sides  there  are  gas-tight 
doors  for  cleaning  and  repairing  the  inside  of  the  producer.     The  gas 

Sroducer  differs  from  the  ordmary  heating  furnace  chiefly  in  the 
egree  of  the  combustion.  In  the  gas  producer  the  heat  obtained  by 
the  complete  combustion  of  the  bottom  layers  of  a  thick  fuel  bed 
converts  the  rest  of  the  fuel  into  gases  that  can  still  take  up  oxygen 
into  chemical  combination  and  that  thus  have  fuel  value;  the  only 
other  products,  theoreticallvy  are  inert  ^ases  and  ashes.  In  furnaces 
of  ordmary  kinds  the  fuel  or  a  thin  fuel  oed  is  completely  oxidized  for 
generating  heat,  and  the  products  are  inert  gases  and  ashes. 

The  growth  of  the  use  of  gas  as  fuel  for  running  gas  engines  of  the 
explosive  type  has  of  late  years  been  very  rapid,  especi^y  since  it 
has  been  foimd  that  low-^ade  producer  gas  and  blast  furnace  gases 
are  much  more  efficient  m  proportion  to  the  number  of  heat  units 
»er  cubic  foot  than  the  high-grade  and  more  costly  gases  obtained  by 
[istilling  coal  in  retorts.  Thus  it  is  reported  that  a  gas  engine  which 
gave  100  horsepower  with  natural  gas,  which  has  a  high  calorific  value 

ger  cubic  foot,  gave  about  80  horsepower  with  producer  gas,  which 
as  only  about  one-fifth  as  high  calorific  value  as  the  natural  gas. 
Moreover,  in  the  gas.producer  the  fuel  economy  is  so  great  that  grades 
of  fuel  that  coiila  not  be  used  for  steam  generation  may  be  used  with 
entire  satisfaction,  and  among  the  fuels  now  being  used  for  the^  pur- 
pose of  obtaining  power  and  fuel  gases  in  Europe  peat  is  finding  a 
steadily  growing  use.  Well-prepared  peat  yields  from  about  40,000 
to  over  80,000  cubic  feet  of  proaucer  gas  per  ton  of  dry  matter  when 
gasified  in  a  correctly  designed  gas  producer,  and  the  gas  has^  quite 
as  high  calorific  value  per  cubic  foot  as  gas  made  from  coal  in  the 
same  type  of  producer.  The  tjpes  of  gas  producer  which  have 
the  most  satisfactory  results  witn  peat  are  the  pressure  and  the 
drafts  because  these  types  admit  of  ridding  the  gas  more  ~ 
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of  tarry  and  other  substances  than  the  suction  type;  in  which  the 
engine  is  connected  directly  with  the  apparatus  of  the  gas  producer 
and  develops  the  charge  of  gas  it  uses  by  the  suction  stroke  of  its  pis- 
ton. The  suction  gas  producer  has,  however,  been  used  successfully 
with  peat  in  Etux)pe  as  well  as  the  other  types. 

A  step  beyond  the  generation  of  gas  alone  in  the^  gas  producer  is 
taken  in  the  by-product  recovery  producer,  in  whicn  some  of  the 
compounds  obtained  in  purifying  the  gases  by  condensation  of  the 
aqueous  and  tarry  substances  distilled  ^om  the  fuel  are  concentrated 
and  redistilled  in  special  apparatus,  which  constitutes  the  recoveiy 
plant.  The  substances  thus  obtained  in  peat  gasification  are  the 
same  as  those  mentioned  in  connection  witn  cokmg  peat  in  retorts; 
the  one  now  most  sought  is  ammonia,  which  is  fixed  as  amtmonium 
sulphate  by  passing^  the  gas  from  the  ^s  producer  through  towers 
where  it  is  brought  mto  contact  with  a  fine  spray  of  dilute  sulphuric 
acid. 

The  quantity  of  ammonium  sidphate  obtainable  from  peat  in  this 
way  is  dependent  On  the  quantity  of  combined  nitrogen  m  the  peat, 
the  type  of  gas  producer  used,  and  the  temperature  of  the  combus- 
tion zone  of  the  fuel  bed,  the  quantity  of  ammonia  obtained  for  a 
given  ^ade  of  peat  being  largest  when  the  combustion  is  carried  on 
at  the  lowest  possible  temperature.^  The  Frank  and  Caro  process  for 
making  producer  gas  from  peat  with  ammonium  sulphate  as  a  by- 
product 13  dependent  on  the  principle  of  the  Mond  gas  producer  using 
coal,  and  like  that  controls  tne  temperature  of  the  combustion  in  the 
producer  by^  the  use  of  large  amounts  of  superheated  steam.  Tliis 
process,  as  is  the  case  in  by-product  recovery  generally,  is  a  com- 
mercial success  only  in  large  installations  in  power  plants  where  at 
least  5,000  horsepower  is  to  be  used.  If  attempted  with  small  plants 
the  amoimt  of  by-products  obtained  is  so  small  that  the  recoveiy, 
while  technically  entirely  possible,  is  carried  on  at  a  financial  loss, 
because  of  the  high-priced  labor  needed  and  of  the  expensive  processes 
and  equipment  required.  Authentic  reports  from  Europe  snow  that 
the  Frank  and  Caro  process  is  now  bemg  embodied  in  at  least  two 
large  plants,  one  in  (xermany  and  one  in  Italy;  a  third  is  reported 
from  England. 

The  Woltereck  process  of  making  ammonium  sulphate  from  peat 
with  the  incidental  recovery  of  acetic  acid  and  parimn  wax  is  not  a 
by-product  process,  but  the  inventor  claims  for  it  that  it  is  a  method 
of  making  the  chemical  products  directly  by  the  low-temperature 
combustion  of  wet  peat  containing  as  much  as  80  per  cent  of  water. 
It  is  further  asserted  that  the  ammonia  obtained  as  ammonium  sul- 
phate is  more  in  quantity  than  can  be  accounted  for  by  the  nitro- 
gen shown  bv  analysis  to  be  contained  in  the  peat,  and  that,  there- 
fore, some  of  the  mtrogen  must  be  obtained  from  the  air  and  enters 
into  composition  with  nydrogen  as  the  moist  air  is  passing  over  the 
fire  in  the  wet  peat.  This  process  has  been  developed  to  a  stage 
where  a  large  factory  with  an  estimated  output  of  5,000  tons  of 
ammonium  sulphate  per  year  is  reported  nearly  or  quite  ready  tor 
operation  in  Ireland.  The  inventor  of  the  process  claims  a  Tninimnm 
production  of  5  per  cent  of  ammonium  sulphate  for  the  dry  peat 
treated  and  the  maximum  production  reported  from  test  runs  is 
over  12  per  cent;  but  the  cost  of  building  a  plant  of  commercial  sise 
runs  up  mto  himdreds  of  thousands  of  dollars. 
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The  Woltereck  process  for  utilmng  peat  represents  the  most 
scientific  phase  of  the  subject  readied  in  Europe,  and  has  yet  to 

f>rove  that  it  possesses  the  merit  claimed  for  it;  but  the  value  of  peat 
orproducer  eas  and  power  plants  seems  now  to  be  established. 

Equally  well  established  oy  the  testimony  of  many  independent 
observers  are  the  uses  of  peat  as  material  for  bedding  for  stock  and 
for  packing,  as  well  as  for  deodorizing  and  disinfecting,  which  seems 
to  be  rapimy  increasing  in  various  European  countries.  In  addition 
to  these  uses,  powdered  peat  of  heavy  olack  types  that  are  rich  in 
mtrogen  is  dried  and  sola  for  filler  for  certain  kmds  of  artificial  fer- 
tilizer. Large  quantities  of  dry  peat  powder  or  mull  are  also  used 
to  absorb  the  refuse  molasses  of  sugar  factories  and  refineries,  and 
the  mixture  is  jsold  as  a  stock  food,  which  from  ofBlcial  reports  on  its 
use  seems  to  possess  great  value  when  properlj  prepared.  The 
processes  of  preparing  peat  for  these  uses  are  sunple  and  require 
small  outlay  of  capitcQ  compared  with  that  for  makmg  any  type  of 
peat  fuel  except  machine  peat.  For  peat  or  moss  litter  for  stock, 
the  more  mossy  fibrous  kinds  of  peat  give  the  best  results.  The 
peat  is  cut  or  aug  out  in  blocks,  dried  by  exposure  to  the  air,  and 
then  rouffhly  shredded  or  torn  apart  by  revolving  cylinders  armed 
with  hooKed  knives.  From  this  machine  it  is  conveyed  to  screens, 
which  remove  the  very  coarse  and  very  fine  mat^ial;  thence  it 

f>asses  to  a  press  in  which  it  is  formed  into  bales  and  is  then  ready 
or  shipment.  The  finer  matter  removed  by  the  screens  is  also  baled 
and  sold  under  the  name  of  ''mull''  for  deodorizing,  filtering,  disin- 
fecting, and  packing  purposes.  The  litter  is  reported  to  be  better, 
more  .absorbent,  and  more  durable  bedding  for  stock  than  any  of  the 
substances  generally  used,  and  its  deodorizing  and  aseptic  properties 
make  it  desirable  for  use  in  city  stables  and  dairy  barns.  A  single 
plant  for  making  peat-moss  litter  and  mull  is  operated  at  Garrett,  Ind. 
The  use  of  the  powdered  peat  as  a  filler  or  adulterant  in  artificial 
fertilizers  is  of  recent  origin,  but  is  one  that  seems  to  be  growing  rap- 
idly as  the  desirable  quiuities  of  the  substance  are  more  fully  appre- 
ciated. Peat  was  doubtless  used  at  first  because  of  its  color  and  of 
the  small  percentage  of  combined  nitrogen  that  it  contained.  It 
has  been  foimd,  however,  that  by  its  use  easily  decomposable  sub- 
stances like  slaughterhouse  refuse,  tankage,  etc.,  which  are  rich  in 
nitrogen,  can  be  Kept  from  decomposing;  that  it  prevents  caking  in 
fertilizers  by  al^orbing  moisture  and  thus  insuring  that  the  mixtures 
containing  it  are  always  ready  for  use;  that  its  deodorizing  qualities 
make  it  possible  to  pack  and  ship  strong-smelling  nitrogenous  fertil- 
izers; and  that  of  itself  the  peat  is  a  fertilizer  of  no  little  value. 
Most  of  these  claims  can  be  substantiated,  and  if  the  nitrogenous 
materials  mentioned  are  to  be  used  for  a^cultural. purposes,  it  is 
likely  that  they  can  best  be  prepared  by  mixing  them  with  powdered 
drypeat. 

The  method  of  preparing  peat  for  this  piupose  is  simple  and, 
although  more  costly  than  that  for  making  moss  litter,  does  not 
involve  the  use  of  any  such  capital  as  is  required  for  briquetting  or 
coking  peat  fuel.  Tne  peat  is  dug,  dried  as  much  as  possible  by 
expo6iu*e  to  the  air  on  the  surface  or  the  bog,  then  gathered  up  ana 
put  into  a  drier  of  the  rotary  type,  where  the  moisture  is  reduced  by 
artificial  heat  to  about  IQ  per  cent.  It  is  then  screened  and  storea, 
although  sometimes  it  is  put  in  sacks  before  shipment.    The  basis  of 
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factorjr  information  was  obtainable  as  to  the  cost  of  production, 
but  this  is  relatively  high  at  most  of  the  plants  because  of  the  cost 
of  artificial  drying.  The  total  estimated  vaAne  of  the  product  at  the 
average  selling  price  was  $121,210;  the  actucd  value  cms  sold  was  not 
determined,  as  not  all  of  the  producers  gave  the  prices  obtained. 

PEAT  FUEL. 

The  peat  fuel  made  during  the  season  of  1908  was  all  machine  peat, 
and  the  quantity  was  insignificant.  Five  plants  were  o{>erated  in  a 
small  way  at  times  during  the  year,  and  there  was  an  estimated  pro- 
duction of  900  short  tons,  of  which  about  250  tons  were  reported 
as  sold.  The  largest  quantity  was  reported  by  the  Pacific  Utilities 
Corporation,  of  L^s  Alleles,  Cal.,  estimated  at  300  tons.  The  his^- 
est  once  reported  at  which  sales  were  made  was  $7.50  per  ton,  ^so 
in  California.  Sales  were  also  reported  at  $5.50  and  $5  per  ton, 
and  the  cost  of  production  at  $2.50  and  $3.75  per  ton;  these  costs 
were  said  to  be  high  because  of  adverse  factory  conditions,  such  as 
poor  equipment,  unskilled  laborers,  and  small  production. 

PEAT  MOSS  LITTER. 

Peat  moss  litter  was  manufactured  at  but  a  single  plant  in  the 
United  States,  that  of  the  John  E.  Baker  Moss  Companv,  Garrett, 
Ind.  The  material  is  sold  in  bales  weighing  225  poundis  per  bale 
at  $1.25  per  bale  at  the  factory  in  less  than  carload  lots,  a  slight 
concession  being  made  on  large  orders.  The  total  production  for 
1908  was  8,000  bales,  valued  at  $10,000. 

IMPORTS. 

There  were  imported  for  consumption  into  the  United  States 
7,640  long  tons  or  peat  moss,  valued  at  $45,344  in  1906;  7,950  long 
tons,  valued  at  $46,881,  in  1907;  and  8,102  long  tons,  valued  at 
$45,414,  in  1908. 

During  the  fiscal  year  1908  the  imports  of  peat  moss  at  the  chief 
ports  of  entry  were  as  follows: 

Imports  of  peat  moss,  fiscal  year  1908. 

LOOgtODS. 

New  York 6,578 

Philadelphia 1,068 

Boston 305 

Baltimore 151 

8,102 

Peat  fiber  amounting  to  a  few  tons  was  also  imported  as  an  ex- 
periment. 


PRECIOUS  STONES. 


By  Douglas  B.  Sterrett. 


INTROBUCTION. 

Considering  the  general  depression  in  business  durii^  1908  the  pro- 
duction of  precious  stones  dia  not  suffer  so  great  a  falling  off  as  might 
have  been  expected.  Ydiile  the  output  of  certain  gems  was  consider- 
ably smaller  m  1908  than  in  1907,  the  production  of  others  was  greatly 
increased.  Notable  among  the  decreases  was  the  output  of  sapphire, 
the  principal  part  of  the  production  of  which  came  from  a  single  mine 
in  Montana — as  against  four  mines  in  operation  in  1907.  Greatly 
increased  activitjr  in  turquoise  mining  in  the  Southwestern  States 
was  combined  with  an  unusually  large  output.  This  activity  has 
extended  well  into  1909,  and  an  even  greater  number  of  mines  are 
being  developed  than  in  1908.  The  demand  for  turquoise  matrix 
has  been  large  and  is  much^eater  than  for  the  h^her-priced  pure  blue 
gems.  The  output  of  vanscite  ^ems  was  greatfy  increased,  and  the 
value  for  1908  was  nearly  double  that  for  1907.  This  has  resulted 
largely  through  the  successful  efforts  of  the  Occidental  Gem  Corpora- 
tion of  Salt  Lake  City  to  place  its  product  on  the  market  under  the 
name  ''amatrice.''  The  production  of  tourmaline  was  again  large. 
An  interesting  feature  in  the  tourmaline  industry  consisted  of  con- 
siderable purchases  by  Chinese  dealers  for  use  in  the  Orient. 

The  tendency  to  use  all  varieties  of  matrix  stones  is  increasing. 
This  is  especially  true  of  those  minerals  having  the  bright  blue  and 
green  colors  that  are  foimd  with  copper  ores.  In  fact  nearly  any 
minerals  or  rocks  stained  with  these  colors  and  showing  odd  patterns 
are  pressed  into  service  as  souvenir  gems  for  tourists,  etc.  Several 
minerals  that  show  pleasing  colors  or  unique  patterns  when  cut  and 
that  were  formerly  not  thought  of  as  gems  have  been  placed  on  the 
list  of  semiprecious  stones  during  the  last  few  years.  Among  these 
are  the  chrysoprase-colored  simthsonite  from  New  Mexico  called 
"bonamite;  tne  serpentine  cat*s-eye,  "satelite;''  copper-stained 
chalcedony  or  blue  cmysoprase  from  the  copper  mines  near  Globe, 
Ariz.,  and  pebbles  of  compact  epidote  found  along  Arkansas  River 
in  Colorado.  Interest  in  the  native  gems  of  Colorado  as  amazon 
stone,  amethyst,  beryl,  agates,  etc.,  is  being  revived,  partly  through 
the  prospecting  work  of  J.  D.  Endicott,  of  Canon  City,  Colo.  A  new 
supply  of  rhodonite  of  attractive  color  has  been  obtained  in  California 
and!^is  being  cut  as  a  matrix  gem. 
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AGATE,  MOSS  AGATE,  ETC. 

WYOMING. 

The  production  of  moss  apate  in  the  United  States  comes  princi- 
pally from  the  Wilde  and  Deercom  mine,  2  miles  northwest  of  6ueni- 
sey,  in  Laramie  County,  Wyo.  This  mine  contains  three  claims  and 
is  located  near  the  top  of  a  hill  or  small  mountain  about  400  feet 
above  the  adjoining  valley.  The  base  and  lower  slopes  of  this  hill 
are  composed  of  rea  quartzites,  phyllites,  hornblende,  and  greenstone 
schists.  These  rocks  are  mapped  under  the  name  Whalen  group  by 
W.  S.  T.  Smith  ^  and  are  referred  to  the  Algonkian  age.  The  top  of 
the  hill  is  composed  of  limestone  and  quaiizites  restmg  imconform- 
ably  on  the  Whalen  group  and  dipping  to  the  west  at  a  low  angle. 
These  rocks  belong  principally  to  the  Guernsey  formation  of  Car- 
boniferous age  as  mapped  oy  Smith. 

The  moss  agate  occurs  in  an  irregularly  shaped  vein,  varying  from 
less  than  1  inch  to  nearly  2  feet  in  thickness  and  cutting  nearfy  ver- 
tically across  the  bedded  limestones.  This  vein  strikes  northeast 
and  has  been  opened  at  two  places  about  200  yards  apart.  At  the 
southwest  openmg  an  open  cut  and  drift  about  75  feet  long  have  been 
made  on  the  vein.  The  openings  do  not  reach  a  greater  depth  than 
15  feet.  The  upper  few  feet  of  the  limestone  exposed  in  the  opening 
has  a  light  flesh  color,  and  the  lower  layer  is  red  and  is  banded.  The 
vein  appears  to  pinch  out  in  places  in  the  light-colored  layer  of  lime- 
stone and  does  not  reach  the  surface  a  few  feet  above  the  tunnel.  In 
the  floor  of  the  tunnel  the  moss  agate  had  a  thickness  of  nearly  2  feet 
in  one  place  and  pinched  down  to  a  few  inches  in  a  short  distance. 
Small  stringers  of  moss  agate  occur  in  some  of  the  vertical  seams 
crossing  or  branching  out  irom  the  main  vein.  The  moss  agate  does 
not  appear  to  be  firmly  attached  to  the  wall  rock,  but  is  separated 
from  it  by  a  deposit  of  white  chalky  chalcedonj  or  silica,  and  in  places 
by  layers  of  columnar  calcite  crystals.  The  vem  filling  is  chalcedony  or 
agate  with  a  few  small  botryoidal  chalcedony  and  drusy  quartz  lined 
cavities  through  it.  The  greater  part  of  the  chalcedony  has  abundant 
black  moss-like  arborescent  and  aendritic  markings  throughout.  The 
agate  varies  in  quality  from  opaque  cloudy  white  to  subtranslucent 
to  translucent  or  subtransparent.  The  latter  material  furnishes  the 
finest  stone  for  gem  purposes.  The  white  and  subtranslucent  agate 
is  plentiful,  and  contains  smaller  portions  of  clearer  fine  gem  material 
distributed  through  it.  The  translucent  agate  is  also  found  in  smaller 
rounded  masses  with  a  chalky  coating  over  their  surfaces.  The  black 
stains  (of  manganese  oxide)  occur  through  both  the  cloudy  and  the 
translucent  agate,  with  all  the  variations  of  form  characteristic  of  the 
mocha  stone  or  moss  agate.  The  better  ^ades  furnish  very  fine  gem 
material,  and  the  cloudy  varieties  are  suitable  for  mosaic  and  small 
ornaments,  for  which  a  portion  is  used.  Blocks  of  several  hundred 
pounds  weiffht  of  cloudy  white  agate  with  translucent  portions  were 
seen  arouna  the  mine,  and  it  is  reported  that  a  l,00(Apound  block 
was  once  obtained  which  was  almost  entirely  composed  of  moss  a^te 
of  good  quality.  About  3^  tons  of  rough  moss  agate  were  nuned 
durmg  1908,  though  none  was  sold. 

•HartvlllefoUo  (No.  ©1),  Oeol.  Atlas  U.  B.,  U.  8.  Geol.  Survey,  1903. 
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Much  of  the  chalcedony  and  jasper  lying  on  the  surface  near  the 
moss  agate  mine  has  black  dendritic  markii^.  This  material  occurs 
in  varying  shades  of  red,  vellow,  and  green,  and  some  would  furnish 
attractive  stones  for  watch  charms  and  sunilar  uses  if  cut. 

CALIFORNIA. 

J.  A.  Edman,  of  Meadow  Valley^  Cal.,  reports  the  occurrence  of 
abimdant  agates  of  different  varieties  on  the  shore  of  the  southern 
end  of  Goose  Lake  in  Modoc  County. 

COLORADO. 

WiUis  T.  Lee  <*  mentions  the  occurrence  of  a  seam  of  nodular 
silica,  resembling  imperfectly  formed  agates,  as  a  remarkably  per- 
sistent feature  of  the  Morrison  formation  of  the  nonmarine  efura 
rocks  of  Colorado.  The  silica  is  evidently  a  deposit  from  solution 
and  often  occurs  in  concentric  bands  of  different  colors.  The  seams 
bearing  this  agate-like  material  are  usually  only  a  few  inches  thick 
and  have  a  clay  filling  in  the  intemodular  spaces. 

J.  D.  Endicott  has  obtained  some  agate  from  Garden  Park,  8  miles 
north  of  Canon  City,  Colo.,  similar  to  the  above,  but  he  states  that 
it  came  from  the  inside  of  fossil  dinosaur  bones.  Some  of  it  has  a 
pecuhar  structure  that  may  be  the  original  bone  structure.  This 
agate  has  bright  red,  yellow,  and  gray  colors,  and  makes  a  beautiful 
curio  gem  for  watch  charms  when  polished.  Mr.  Endicott  also  obtains 
agates  with  peculiar  structure  from  the  Curio  Hill  locality,  8  nules 
southeast  of  Canon  City.  These  agates  are  translucent,  with  blood- 
red  spots  through  them  either  in  layers  or  bands  or  more  or  less 
regularly  distributed  through  the  mass.  The  latter  pattern  has  been 
caUed  St.  Stephen  stone.  Mr.  Endicott  has  cut  a  small  quantity  of 
translucent  bluish  chalcedony  found  at  Thirty-one  Mile  Mountain,  7 
nules  west  of  Guffy,  Colo.  This  chalcedony  has  an  agate  structure 
showing  faint  banding.  The  blue  color  is  of  a  light  sha(&,  though  pro- 
nounced. It  is  not  the  bright  blue  foimd  in  the  blue  chrysoprase  or 
copper-stained  chalcedony  of  Globe,  Ariz.  The  effect  of  the  cut  gem 
is  very  pleasing.  Another  variety  of  chalcedony  found  in  Colorado 
by  Mr.  Endicott  has  an  amethystine  color.  This  cuts  to  a  pretty 
cabochon  gem.  These  fancy  agates  and  chalcedony  gems  are  deh- 
cately  marked  and  have  beautiful  colors.  They  shomd  be  in  large 
demand  for  the  tourist  trade  and  also  for  wider  sale  when  people 
become  acquainted  with  them. 

AMBER. 

INDIA. 

Burma. — The  production  of  amber  from  the  Myitkyina  district  of 
Burma  in  1907  was  44  hundredweight,  with  a  local  value  of  £385,* 
a  decrease  of  173  hundredweight  from  1906.  The  output  in  1908  was 
49  hundredweight,  valued  at  £364.*^ 

oThe  Morrison  shales  of  southern  Colorado  and  northern  New  Mexico:  Jour.  Geology,  vol.  10,  No.  1, 
1902   p.  44. 

b  Rec.  deol.  Survey  India,  vol.  37,  pt.  1,  1908. 

c  Advance  statement  of  production  of  minerals  in  India  In  1908  by  the  Director  of  the  Geological  Survey 
of  India,  June  10. 1909. 
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RUSSIA. 

Amber  was  discovered  in  Transuralia  on  the  Isset  Rirer  about  a 
century  ago.^  This  deposit  was  in  a  brown  coal  formation,  and 
since  this  coal  formation  is  now  to  be  worked  it  is  hoped  new  deposits 
of  amber  will  be  found. 

AMETHYST. 

COLORADO. 

A  deposit  of  cloudy  amethyst  has  been  worked  in  a  small  way 
in  Fremont  Counij,  12  miles  northwest  of  Canon  Citv  and  1  mile 
south  of  Twelyenule  Park.  This  deposit  was  opened  some  years 
ago  by  prospectors  in  search  of  ^old,  the  amethyst  being  inistaken 
for  fluorite,  which  was  considered  a  good  indication  of  tnat  metal. 
In  March,  1907,  the  claim  was  relocated  by  J.  D.  Endicott,  of  Canon 
City,  as  a  gem  deposit.  Three  opening  haye  been  made — a  shaft  25 
feet  deep,  a  pit  15  feet  deep,  and  another  pit  10  feet  deep.  ^ 

The  coimtry  rock  is  biotite  granite  gneiss  whose  schistosity  strikes 
N.  40°  E.  with  a  dip  of  30®  SE.      Small  dikes  or  yeins  of  coarse 

'anite  or  pegmatite  with  dark  red  feldspars  cut  the  granite  gneiss. 

»me  of  these  dikelets  are  badly  epidotized^  with  the  result  that  the 
red  feldspars  with  yellowish-green  epidote  form  a  rock  with  a  pleasing 
combination  of  colors  for  small  ornamental  piirposes.  The  amethyst 
is  found  in  a  yein  or  system  of  yeinlets,  ranging  from  seyeral  inches 
to  3  feet  in  thickness  associated  with  a  pegmatite  streak.  The 
amethyst  occurs  in  streaks  and  yeinlets  yarymg  from  less  than  1 
inch  to  3  or  4  inches  in  thickness  and  opening  out  into  irregularly 
shaped  pockets  8  or  10  inches  across.  The  greater  part  of  these 
streaks  are  yertical  and  parallel  to  the  walls  of  the  yeins,  though 
in  some  cases  they  are  inclined  and  transyerse  to  the  yein.  The 
yeinlets  are  made  up  of  layers  of  amethyst  and  smoky  quartz  crystals 
with  comb  structure.  Nearly  all  the  cayities  haye  been  completely 
filled  with  amethyst;  so  that  few  are  obtained  with  perfect  crystal 
form.  Pink  calcite  forms  a  part  of  the  yein  filling  in  places.  The 
wall  rocks  haye  been  partly  decomposed  and  hardened  oy  silicifica- 
tion.  The  order  of  formation  of  parts  of  the  yein  appear  to  be: 
Fissuring,  silicrQcation  of  wall  rock,  deposition  of  calcite,  more 
fracturing,  deposition  of  smoky  quartz,  deposition  of  amethyst, 
deposition  of  snelts  of  white  quartz  or  amethyst  crystals. 

The  cloudy  amethyst  is  translucent,  withpatches  of  deep  amethyst 
color  scattered  through  paler  portions.  When  cut  "en  cabochon" 
or  in  beads  this  gem  is  yery  attractiye  for  scarf  pins,  cuff  buttons, 
or  necklace  stones.  It  is  probable  pieces  of  sufficient  size  could  be 
obtained  for  umbrella  handles  or  similar  small  ornaments,  as  some 
of  the  crystals  are  2  inches  thick. 

PENNSYLVANIA. 

Dr.  Edgar  T.  Wherry,  of  Lehigh  Uniyersity,  reports  the  occnmnce 
of  amethyst  at  seyeral  locahties  in  southeastern  Pennsylyania. 
Crystals  of  fairly  good  color,  though  generally  somewhat  cloudy, 
are  found  on  the  farm  of  a  Mr.  Copple  about  1  nule  east  of  Media, 
Delaware  County.  These  crystals  or  amethyst  occur  in  pockets  in 
decomposed  mica  schist  and  are  sometimes  as  much  as  2  inches  long. 

aMJn.  Jour.  London,  October  17, 1908. 
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LAKE   SUPERIOR   REGION. 

A  large  specimen  of  amethyst  weighing  200  pounds  is  reported  to 
have  been  sold  by  Alexander  Mefuls,  of  Marquette,  Mich.^  The 
amethyst  was  found  some  forty-five  years  ago  in  a  cave  on  the  north 
shore  of  Lake  Superior.     It  is  stated  to  be  a  fine  i^ecimen. 

AZURMALiACHITE,  MAIiACHITE^  ETC. 

ARIZONA. 

Besides  the  true  azurmalachite  gems,  composed  only  of  azurite  and 
malachite,  there  are  impure  forms  consistmg  of  smaller  amoimts  of 
these  minerals  mixed  through  a  rock  or  other  mineral  matrix.  Such 
is  the  azurmalachite  from  the  John  Kay  mine  at  Mineral  Park,  Ariz. 
This  variety  appears  to  be  a  badly  altered  fine-grained  whit«  porphyry 
which  has  been  Drecciated,  decomposed,  partly  silicified,  and  the  seams 
filled  in  with  azurite  and  malachite.  Portions  of  this  rock  are  soft  and 
have  a  hardness  of  4  to  5,  while  parts  which  have  been  silicified  are 
harder  through  the  presence  of  much  free  quartz.  The  azurite  and 
malachite  occur  in  veinlets  or  seams  and  irregular  masses  through  the 
rock.  The  veinlets  range  from  paper  thickness  to  an  eighth  of  an  inch 
thick  and  are  vei^  numerous  in  some  specimens.  These  seams  cut 
each  other  at  various  angles  and  ramify  throughout  the  rock  in  an 
irregular  manner.  In  places  blue  azurite  is  the  principal  colored  min- 
eral, in  others  green  malachite,  while  the  two  often  occur  in  the  same 
specimen.  The  azurite  veinlets  appear  to  have  been  introduced  later 
tnan  the  malachite.  Brecciation  of  the  rock  and  cementation  by 
copper  carbonates  has  been  far  reaching,  so  that  some  of  the  material 
has  a  marked  speckled  appearance. 

NEVADA. 

Mr.  William  Kley,  of  Denver,  Colo.,  kindly  sent  to  the  office  of  the 
Survey  a  gem  cut  from  a  copper  ore  obtained  from  a  mine  in  Nevada 
by  I.  r .  Peck,  of  Denver.  The  stone  consists  of  granular  quartz  with 
much  blue  azurite  in  the  interstices.  It  resembles  chrysocoUa  in 
appearance.  As  a  souvenir  gem  it  should  find  a  market  in  the  tourist 
trade. 

BERYL,  AQUAMARINE,  ETC. 

COLORADO. 

The  Mount  Antero  locality  in  Chaffee  County,  Colo.,  has  furnished 
many  fine  specimens  and  considerable  gem  beryl,  topaz,  phenacite, 
and  quartz  crystals.  These  gems  woula  doubtless  be  mmed  r^u- 
larly  if  the  locality  were  more  accessible.  The  great  elevation  of  the 
deposits,  with  the  accompanying  dangers  from  landslides  on  the 
steep  talus  slopes,  exposure  to  severe  thimderstorms,  difficultv  of 
transporting  tools  and  supplies,  and  the  short  season  (two  to  three 
montns)  when  it  is  possible  to  work,  has  necessarily  limited  extensive 
development  of  these  deposits.  Practically  aU  oi  the  workings  are 
simply  pits  from  4  to  8  feet  in  width  and  depth,  and  many  consist  of 
but  one  or  two  blasts  in  favorable  places.  Grem  deposits  have  been 
found  on  the  top  of  White  Mountain  at  an  elevation  of  about  13,900 

•MannfBctiuing  Jeweler,  August  18, 1908. 
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feet  above  sea,  and  one-half  of  a  mile  south  of  the  top  of  Mount 
Antero,  on  the  west  slopd  of  Mount  Antero,  and  on  smaller  peaks^  to 
the  east  of  it.  Former  glaciers  have  left  their  marks  in  the  ^^^^^ 
by  cirques,  moraines,  and  lakelets  in  the  surrounding  valleys.  The 
gem  locality  is  reached  from  the  little  town  of  Alpine,  or  from  Fisher 
station,  on  the  narrow-gage  branch  of  the  Colorado  and  Southern 
Railroad  between  Buena  vista  and  Gunnison.  From  Alpine  the 
distance  is  about  8  miles  and  the  climb  about  5,000  feet.  Over  half 
of  the  trip  can  be  made  on  burro  or  mule  back. 

The  mass  of  Moimt  Antero  and  White  Mountain  is  composed  of 
quartz  monzonite  with  local  variations.  Along  the  divide  half  a 
mile  southwest  of  White  Mountain  an  abrupt  change  of  character  to 
more  basic  rock  is  indicated  by  an  area  of  dark-brown  soil  on  Calico 
Mountain.  The  talus  slopes  and  angular  gravel-covered  surfaces  of 
Mount  Antero  and  White  Mountain  appear  hght  gray  and  frost- 
white  in  contrast  to  CaUco  Moimtain.  On  parts  of  White  Mountain, 
especially  near  the  beryl  deposits,  the  rock  is  muscovite  granite  com- 
posed of  orthoclase  with  microoerthite  intergrowths,  oligoclase, 
quartz,  muscovite,  and  a  Uttle  oiotite.  Magnetite,  apatite,  and 
zurcon  are  present  as  accessories. 

The  beryl,  quartz,  phenacite,  and  topaz  crystals  occur  in  miaro- 
htic  cavities  and  pockets  in  the  granite  and  granitic  phases  of  the 
quartz  monzonite.  The  pockets  occur  in  streaks  or  are  isolated  and 
occupy  no  definite  arrangement  with  respect  to  each  other.  The 
crystallization  along  the  streaks  and  aroimd  the  miarolitic  cavities  is 
coarse,  and  the  rock  may  be  called  pegmatite.  One  streak  or  vein 
of  pegmatite  with  its  gem-bearing  pocKets  is  15  inches  thick  where 
exposed  in  a  pit.  This  streak  can  oe  traced  for  some  distance  in  a 
northeast  direction  across  the  ridge  near  the  top  of  White  Mountain 
by  loose  beryl  and  quartz  crystals  in  the  angular  gravel  soil  formed 
by  the  disintegration  of  the  rock  and  in  blocks  ot  the  granite  lying 
on  the  surface.  As  exposed  in  the  pit  the  vein  consists  of  pegmatite, 
much  crystallized  clear  and  smoky  quartz  penetrated  by  oeryl  crj-s- 
tals,  crystals  of  phenacite,  muscovite  mica,  leldspar,  violet  and  green- 
colored  fluorite,  etc.  Crystals  of  beryl  and  quartz  occur  scattered 
along  the  top  of  the  ridge  from  the  summit  of  Wliite  Moimtain  for 
about  200  yards  to  the  southwest.  In  places  manv  crystals  may  be 
found  loose  in  the  ^avel,  indicating  the  position  or  a  gem  pocket. 

With  the  exception  of  smoky  and  clear  quartz,  bervl  is  the  most 
abundant  specimen  and  gem  mineral  found  at  the  Moimt  Antero 
locality.  Tne  beryl  occurs  in  transparent  clear  crystals  from  small 
size  to  those  measuring  2  centimeters  in  diameter  and  6  centimeters 
in  length.  Many  of  the  crystals  are  badly  etched  or  corroded,  espe- 
cially on  the  ends  projecting  into  cavities.  The  color  of  the  beiyls 
varies  from  clear  light  blue  to  pale  and  deep  aquamarine  green. 
Blue  beryl  is  very  plentiful  "frozen"  in  the  rock,  either  in  the  gran- 
ite, pegmatite,  or  quartz.  Much  of  the  frozen  beryl  is  badly  checked 
and  flawed.    That  from  the  cavities  is  generally  clear  and  of  gem 

Siality.  The  other  minerals — ^phenacite,  topaz,  and  fluorite — are 
osely  associated  with  the  quartz  and  beryl,  and  often  attached  to 
them.  Phenacite  crystals  attain  the  size  or  the  beryl  and  are  gener- 
ally colorless.  S.  L.  Penfield®  has  described  the  beryl,  bertrandite, 
and  phenacite  from  Mount  Antero.     He  discussed  the  etching  of  the 

a  Beryllium  minerala  from  Colorado:  Am.  Jour.  Sd.,  3d  Ser.,  toL  40, 1800,  pp  48^-401. 
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beryl  and  its  probable  relation  to  the  formation  of  the  two  associated 
beryllium  minerals — bertrandite  and  phenacite. 

Beryl  crystals  have  been  found  rather  plentifully  at  the  Amazon 
claim  of  J.  D.  Endicott,  6^  miles  north  of  Texas  Creek  on  East  Gulch, 
Fremont  County,  Colo.  The  country  rock  at  this  mine  is  contorted 
mica  and  hornblende  ^eiss.  The  gneiss  is  cut  by"  a  large  irregular 
mass  of  pegmatite  which  outcrops  as  a  small  clin  on  the  west  side 
of  the  valfey.  The  pegmatite  contains  irregularly  shaped  quartz 
masses  of  pale  rose  color,  ranging  from  a  few  inches  to  several  feet 
across.  Beryl  crystals  are  exposed  at  six  or  eight  places  in  the  cliff 
and  range  from  less  than  an  mch  to  a  foot  in  diameter.  They  are 
mostly  opaque  and  yellowish  to  greenish  in  color.    Indications  of 

fem  quauty  were  seen  in  fra^ents  of  one  crystal,  and  a  few  gems 
ave  been  cut.    Mica  occurs  m  crystals  4  and  5  inches  across,  and  a 
few  crystals  of  columbite  are  found. 

PENNSYLVANIA. 

Dr.  Edgar  T.  Wherry,  of  Lehigh  University,  states  that  beryl  is 
found  at  many  places  in  Chester  and  Delaware  counties  in  south- 
eastern Pennsylvania.  The  best  locaUty  is  probably  at  the  quarry 
of  C-  J.  Leiper,  at  Avondale,  Delaware  County.  The  beryls  are  found 
here  in  pegmatite  cutting  the  coarse  granitic  Baltimore  meiss.  The 
beryl  crystals  range  in  size  up  to  2  inches  in  diameter  and  4  inches  in 
length.  They  have  a  bright  green  to  golden-yellow  color,  though  the 
majority  are  badly  flawed  and  opaque.  Occasionally  clear  crystals 
of  gem  quality  are  obtained.  In  tne  fall  of  1908  some  rusty  beryl 
crystals  were  fotmd  about  half  a  mile  to  the  north  of  this  place  during 
the  grading  of  a  road.  Good  specimens  are  expected  when  the  local- 
ity is  opened  as  a  quarry  for  bunding  stone,  as  is  the  present  intention. 
Aimandite  garnet  is  found  with  the  beryl  at  some  of  the  localities  and 
in  some  cases  is  suitable  for  cutting  into  gems. 

UTAH. 

Maynard  Bixby,  of  Salt  Lake  City,  reports  the  discovery  of  a  new 
beryl  locality  on  Ibapah  Moimtain  in  Tooele  or  Juab  counties,  western 
Utah.  The  beryl  has  a  blue  color  with  patches  of  gem  quality. 
Details  of  the  find  are  lacking,  though  it  seems  the  beryls  were  found 
in  gulch  gravels  and  not  in  place. 

NEW  HAMPSHIRE. 

Edwin  Passmore,  of  Boston,  Mass.,  reports  the  discovery  of  a 
ledge  carryinglight^reen,  light-yellow,  and  golden-colored  beryl  near 
Danbury,  N.  H.  A  portion  of  a  broken  crystal  of  dark  yellow  color 
found  at  this  locality  was  valued  at  about  $150.  The  crystals  are 
associated  with  massive  feldspar  and  will  have  to  be  removed  with 
care  to  prevent  breaking. 

NORTH  CAROLINA. 

The  Virginia-Carolina  (Jem  Company  of  Shenandoah,  Va.,  reports 

Erospecting  work  on  its  aquamarine  deposit  near  Mica,  Mitchell 
ioimty,  N.  C.    The  mine  adjoins  the  property  of  the  American  Gem 
and  Pearl  Company  and  is  probably  the  old  Hungerford  mine. 
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BRAZIL. 

According  to  A.  S.  Atkinson^  aquamarines  have  been  mined  ftt  a 
nimiber  of  localities  in  Brazil.  Some  remarkable  ^ems  are  obtained, 
and  a  few  years  ago  one  weighing  nearly  6  potmds  was  found  near 
Arassuahy.  Records  report  a  15-pound  green  aquamarine  found  in 
1814.  Tne  best  gems  come  from  tne  island  of  Al^re  and  are  piiied 
for  their  rich  colors  and  brilliant  luster. 

CAIiAMINE. 

MEXICO. 

A  very  beautiful  variety  of  calamine,  suitable  for  ffem  purposes, 
has  been  brought  to  light  by  Charles  H.  Beers,  of  the  i  sabelita  Min- 
ing Company,  of  San  Pedro,  Chihuahua,  Mexico.  Mr.  Beers  first 
noticed  tnis  material  in  the  possession  of  a  Yaqui  Indian^  who  placed 
it  before  his  shrine  beside  the  cross  and  candle.  The  Indian  informed 
him  it  was  a  guard  against  sickness,  accidents,  etc.,  and  a  sign  of 
success.  Mr.  Beers  ootained  aU  the  material  possiUe  from  the 
Indian,  amounting  to  about  400  pounds  in  the  roughs  and  learned 
that  it  probably  came  from  the  Salnnal  district  near  the  Adventure 
mine,  or  perhaps  in  the  Santo  Domingo  region  in  the  Sierra  Madre 
Moimtains.  The  Indian  was  later  killed  in  a  mine,  so  that  at  present 
the  locahty  from  which  the  material  was  obtained  is  not  dennitely 
known. 

The  calamine  occurs  in  masses  of  gray,  green,  and  blue  colors,  the 
blue  prevaiUng.  The  Indian's  name  for  the  bhie  calamine  was  "  buena 
fortuna."  Specimens  of  the  blue  calamine,  one  a  cabochonncut  gem 
kindly  fumisned  by  Mr.  Beers,  consist  of  translucent  inaterial,  with 
a  curved  banded  structure  and  fibrous  or  radial  crystallization  across 
the  banding.  The  banding  is  evidently  due  to  calamine  deposited 
from  solutions  in  mammillary  layers  of  translucent  blue  and  white 
colors.  The  crystallization  has  been  from  a  center  outward  in  radial 
lines,  and  gives  a  fibrous  or  silky  appearance.  Mr.  Beers  caUs  atten- 
tion to  the  resemblance  of  a  section  of  this  material  to  the  risinfi[  sun 
and  believes  this  to  be  the  cause  of  attraction  for  the  Yaqui  TndiAnft, 
The  gem  cut  from  this  calamine  is  very  pretty. 

CAUFORNITB. 

CALIFORNIA. 

* 

Collier  and  Smith,  of  San  Diego,  Cal.,  report  that  about  2  tons  of 
rou^h  califomite  was  obtained  at  their  nunc  on  the  South  Fork  of 
Indian  Creek,  10^  miles  from  Happy  Camp,  Siskiyou  County,  Cal. 
None  of  this  material  was  disposed  or  during  1908.  The  eood  ^tules 
of  caUfomite  or  jade — as  it  is  sometimes  called — %re  sold  for  about 
$50  a  pound. 

a  Mining  for  gems  In  BraslI:  Eng.  and  Mln.  Joar.,  June  19, 1900. 


PBEGIOUS  STOiEfEB.  813 

CHBTSOPBASE. 

ARIZONA. 

John  L.  Riggs,  of  Chloride,  Ariz.,  reports  the  occurrence  of  chryso- 
prase  near  the  summit  on  the  west  slope  of  the  River  Range  or  Black 
mountains,  Mohave  County.  The  deposits  are  about  20  miles  west 
of  Mineral  Park.  Two  claims  have  been  taken  up  and  are  owned  by 
Mr.  Riffgs  and  the  Walker  Brothers.  Mr.  Riffs;s  kindly  sent  a  set 
of  labeled  specimens,  among  which  were  the  following  minerals  and 
rocks:  Coxmtry  rock,  decomposed,  fine-grained,  light-colored  por- 
phyry with  small  quartz  phenociysts.  Perlitic  volcanic  glass  with 
associated  dark-red  jasper.  Red  jasper  or  chert  gangue  mineral  in 
chrysoprase  veins.  Brecciated  vein  matter  composed  of  black  flint, 
red  and  brown  jasper,  gray  and  white  chalcedony,  and  small  chryso- 
prase particles  of  nch  green  color.  Brecciated  brown  and  gray  cnert 
cut  by  two  seams  of  pale-colored  chrysoprase  and  white  chalcedony. 
Breccia  composed  of  white  and  gray  translucent  chalcedony,  red  jas- 
per, and  dark-colored  chrysoprase,  adhering  to  decomposed  light- 
colored  porphyry;  this  material  is  part  of  the  vein.  Dark-green 
chrysoprase^  rather  cloudy,  in  milky-white  chalcedony  or  chert,  some 
with  a  reddish-purplish  color.  A  mass  measuring  6  by  3  by  3  inches 
and  smaller  pieces  of  finely  granular  apple-green  chrysoprase;  float 
material.  Only  a  Umited  amount  of  prospecting  has  been  done  and 
part  of  this  is  only  assessment  work,  so  that  the  deposits  have  not 
Deen  proven.  Judging  from  color  and  quality  exhibited  by  some  of 
the  small  seams  and  patches  of  chrysoprase,  it  is  reasonable  to  hope 
for  hi^-grade  gem  material.  So  far  tne  latter  has  been  found  only 
in  pieces  too  small  to  be  of  much  value  for  cutting.  The  large  lumps 
of  low-grade  chrysoprase,  occurring  as  float  on  the  surface,  may  find  a 
use  in  cheap  jewelry.  Some  of  the  brecciated  specimens,  with  the 
several  colored  varieties  of  chalcedony  and  jasper,  would  jdeld  hand- 
some small  oraamental  stones.  Portions  or  the  white,  purplish,  and 
translucent  gray  chalcedony  with  streaks  of  chrysoprase  would  yield 
an  odd  though  attractive  semiprecious  stone. 

CALIFORNIA. 

Some  of  the  chrysoprase  mines  of  Tulare  County,  Cal.^  were  oper- 
ated during  1908.  Among  these  were  the  Venice  Hill  mine  and  the 
Forterville  mine;  the  latter  was  described  in  this  report  for  1906. 
The  Himalaya  Mining  Company,  of  New  York,  owns  tne  Forterville 
mine  and  cuts  the  hi^-graae  gem  material  obtained.  The  remainder 
is  shipped  to  Germany  for  cutting. 

A.  A.  Prim,  of  Visaha,  also  operated  a  chirsoprase  deposit  at  Venice 
Hill,  owned  by  Franklin  Playter,  of  Boston,  Mass. 

DATOIilTE. 

A  quantity  of  massive  datolite  is  obtained  from  certain  of  the  Lake 
Superior  copper  mines  each  year  and  a  portion  is  used  for  gem  pur- 
poses. Datolite  is  a  basic  orthosiUcate  of  boron  and  calcium  and 
commonly  occurs  in  white  or  colorless  crystals.  Otto  Borreson,  of 
Hancock,  Mich.,  submitted  samples  from  the  Franklin  mine  for 
nation.    This  material  comes  from  the  upper  levels  of  the 
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some  of  it  contains  so  much  copper  that  it  is  crushed  and  smelted 
along  with  the  regular  ore.  The  gem  material  varies  in  color  from 
pure  opaque  enamel  white  in  a  compact  granular  Tarietj^  to  cream*, 
yellowish,  pink,  and  purplish  in  more  translucent  material.  There 
are  also  dark  to  black  streaks  and  mottUngs  through  the  massive 
datoUte  of  different  colors.  The  colors  in  the  datolite  are  due  to  the 
presence  of  native  copper  more  or  less  finely  divided.  Apparently 
the  purplish  tints  are  due  to  extremely  finely  divided  copper,  and  the 
pink  and  yellow  tints  are  caused  by  larger  scales  and  particles  of  cop- 
per visible  to  the  naked  eye  or  througn  a  hand  glass.  Some  of  the 
specimens  are  attached  to  trap  rock,  much  epidoti^sd  in  places  with 
native  copper.  These  specimens  lumish  attractive  material  for 
small  ornaments  and  some  are  suitable  for  gems.  The  datoUte  is  cut 
into  stones  for  scarf  pins,  cuff  buttons,  watch  charms^  etc.  They  are 
sold  by  jewelers  in  the  copper-producing  section  of  Michigan  and.  also 
more  widely  in  the  gem  markets. 

DIAMOND. 

UNITED  STATES. 

Arkansas, — A  pamphlet  issued  by  the  Arkansas  Diamond  Com- 
pany of  Little  Rock,  containing  the  statements  of  the  original  in- 
vestors, the  mining  engineer,  and  the  geolo^t  of  the  company  will 
prove  of  interest  to  many  people.  An  article  giving  an  outlme  of 
the  discovery,  developments,  and  possibilities  of  the  deposit  has  heen 
written  also  by  the  company's  mining  engineer,  John  T.  Fuller.* 
Mr.  Fuller  calls  attention  to  the  fact  that  the  term  ''blue  ground" 
is  a  misnomer  and  is  little  understood  by  the  average  prospector. 
The  ''blue"  refers  to  the  bluish-green  color  of  the  imweathered 
serpentinized  peridotite  encountered  below  the  zone  of  yellow 
weathered  material  at  the  surface.  On  exposure  to  weather,  the 
"blue,"  which  is  really  in  the  form  of  rock,  disintegrates  to  a  grayish- 
green  or  yellowish-green  friable  mass  which  is  more  properly  a 
p  ground."  The  pendotite  of  the  Arkansas  Diamond  Company  mine 
is  essentially  similar  to  that  of  the  South  African  diamond  mines. 
Since  the  peridotite  in  the  latter  mines  varies  greatly  in  appearance, 
not  only  in  different  mines  but  often  in  different  parts  of  the  same 
mine,  it  is  not  expected  that  a  close  comparison  between  details  can 
be  made.  The  occurrence  of  the  Arkansas  peridotite  in  the  form  of 
a  pipe,  the  manner  in  which  it  weathers,  the  presence  of  unaltered 
portions  called  "hardibank,"  and  of  minerals  commonly  found  asso- 
ciated with  diamonds  are  points  of  similarity. 

On  over  half  of  the  area  of  the  peridotite  outcrop  the  rock  has 
weathered  to  depths  varying  from  20  to  60  feet,  so  that  it  will  require 
but  a  minimum  of  blastmg  to  mine.  The  material  that  can  be  thus 
removed  is  estimated  at  1,500,000  cubic  yards.  In  the  work  of 
testing  the  deposit  the  yield  of  diamonds  was  promising  and  amount^^d 
to  540  stones,  of  which  505  weighed  together  217  carats.  Three  cut 
stones  were  found  to  be  brilliant  and  were  valued  at  from  $60  to  $175 
per  carat,  with  an  average  value  of  $104  per  carat.  A  parcel  of 
rough  unsorted  stones  from  the  mine,  will  be  easily  worth  $10  per 
carat.    The  only  way  to  obtain  a  true  idea  of  the  value  or  possibiliti 
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of  such  a  deposit  is  to  wash  at  least  50,000  cubic  yards  of  rock  with 
the  proper  type  of  washing  machines.  Small  test  runs  on  certain 
parts  01  the  peridotite  outcrop  indicate  at  least  a  content  of  0.21 
carat  per  load  of  16  cubic  feet.  The  possibilities  of  cheap  mining 
in  Arkansas  are  great,  since  there  is  an  abundant  supply  of  water 
and  timber  near  by  and  coal  should  be  obtained  at  reasonable  rates. 

Mr.  Stifft,  of  the  StiflFt  Jewelry  Company  of  Little  Rock,  Ark.,  reports 
that  over  700  diamonds  have  been  foimd  up  to  July  1,  1909. 

According  to  reports  "  the  Ozark  Diamond  Minmg  Company,  of 
Little  Rock,  has  taken  up  the  Maunev  property,  covering  8  acres  of 
the  peridotite  outcrop  adjoining  the  land  of  the  Arkansas  Diamond 
Company,  and  is  engaged  in  prospecting  it.  A  number  of  diamonds 
are  reported  to  have  been  found. 

The  discovery  of  a  new  peridotite  deposit  in  Arkansas  has  been 
described  by  A.  H.  Purdue.*  This  deposit  is  located  a  little  over  2J 
miles  northeast  of  the  original  area  and  3  miles  south  of  east  of 
Murfreesboro.  It  was  discovered  by  M.  N.  Burgess,  of  Murfreesboro. 
The  peridotite  outcrops  on  the  north  slope  of  a  hill  whose  top  is 
covered  with  10  to  12  feet  of  *' plateau  gravel"  cemented  into  con- 
glomerate. The  gravel  debris  covers  portions  of  the  hill  slopes  and, 
along  with  the  depth  of  soil  and  vegetation  on  the  latter,  renders  it 
difficult  to  determine  the  boundaries  of  the  peridotite.  The  peri- 
dotite covers  at  least  2^  to  3  acres  of  land,  though  the  actual  area 
m^  be  foimd  to  be  still  greater. 

From  macroscopic  examination  this  peridotite  appears  to  be 
identical  with  that  of  the  original  area  described  by  Kunz  and  Wash- 
ington.**  The  rock  weathers  readily,  and  on  the  outcrop  has  dis- 
integrated into  soil  and  bowlders  up  to  the  size  of  a  man's  fist.  The 
soil  is  green,  brown,  and  yellow  according  to  stages  of  oxidation. 
Rather  nard  fragments  of  peridotite  thrown  out  of  pits  go  to  pieces 
after  a  few  days'  exposure.  The  formations  cut  by  the  peridotite 
are  referred  most  probably  to  Cretaceous  age,  and  the  peridotite  is 
probably  synchronous  with  the  peridotite  of  the  original  area.  In 
the  origmal  area  more  resistant  portions  of  the  peridotite  have  with- 
stood weathering  and  have  formed  knobs  and  elevations  extending 
in  a  northeast-southwest  direction.  The  new  area  lies  in  this  same 
general  line. 

This  new  peridotite  area  has  been  taken  up  by  the  American  Dia- 
mondMiningCompany,  and  prospecting  work  has  been  started.  Reece 
Lamb,  vice-president  of  the  company,  reports  that  seven  diamonds 
have  been  found,  idong  with  several  garnets  and  numerous  quartz 
crystals. 

C(Mfcrnia. — ^The  United  States  Diamond  Mining  Company  has 
continued  prospecting  work  on  its  property  near  Oroville.  According 
to  reports  the  shaft  is  180  feet  deep,  and  several  small  diamonds  and 
chips  have  been  found.  As  yet  no  authentic  report  of  these  fmJs 
has  been  received  at  the  Survey. 

Kentucky, — Press  reports  indicate  continued  prospecting  in  the 
peridotite  areas  of  EUiott  County,  Ky.,  during  1908.  Reports  state 
that  two  diamonds  have  been  found,  though  details  and  official  con- 
firmation of  these  discoveries  have  not  been  received. 

a  American  Jeweler,  December,  1908. 

b  Econ.  Oeolosy,  vol.  3, 1908,  pp.  525-^528. 

cTtans.  Am.  Inst.  Mln.  Eng.  Bimonthly  Bull.  No.  20,  pp.  187-194. 
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All  of  the  diamonds  are  to  be  cut  in  Ciermany,  and  it  is  estimated  that 
the  wages  paid  for  the  work  will  amount  to  $500,000  annually  at  the 
present  rate  of  production  of  the  field.  The  diamonds  are  to  be  taxed 
at  such  a  rate  that  the  miners  wiU  secure  about  one-half  the  profit. 
Mining  consists  in  simple  sieving,  washing,  and  picking  out  of  dia- 
monds. Almost  no  capital  for  machinery  has  been  required  so  far 
and  the  work  is  done  by  natives  with  white  overseers. 

The  extent  of  the  diamond  field  is  being  found  to  be  greater  than 
at  first  thought.  Diamonds  have  been  foimd  along  the  coast  to  the 
south  about  150  miles  from  Luderitz  Bay  and  75  miles  from  Orange 
River.^  That  the  deposits  have  formed  from  alluvial  deposits  is 
thought  probable,  and  Orange  River  is  pointed  out  as  a  possible 
original  source. 

SOUTH  AMERICA. 

Brazil. — The  geology  of  the  diamond-bearing  highlands  of  Bahia — 
Chapada  Diamantina,  as  a  pK)rtion  of  it  is  called— %as  been  described 
by  cf.  C.  Branner.^  This  region  Ues  northwest  of  Bahia  and  south  and 
southeast  of  Rio  Sao  Francisco.  About  it  comparatively  little  is 
known.  Two  railroads  approach  but  do  notpenetrate^  this  area, 
and  travel  must  be  accomplished  with  mules.  The  region  is  semiarid, 
and  the  climate  hot,  though  healthful.  Much  of  the  country  is 
covered  with  catinga  foreste,  a  tough,  scrubby  growth  of  tiniber. 
The  country  is  fairly  well  watered  along  the  streams,  though  subject 
to  drought/away  from  them.  ^ 

The  allowing  is  an  outUne  of  the  geologv  with  probable  a^es  of 
the  formations:  Along  the  coast  to  the  north  of  the  city  of  Buua  is 
a  series  of  Cretaceous  and  Tertiary  strata  resting  on  pre-Cambrian 
schists,  gneisses,  and  granites.  The  latter  extend  m)m  the  sediment- 
aries  along  the  coast  westward  to  the  highlands  and  form  a  neariy 
level  plain  with  a  few  scattered  hills  and  peaks  over  it.  The  Serra  de 
Jacobma  is  the  first  mountain  range  or  the  highlands  and  is  com- 
posed of  the  conglomerates,  shales,  schists,  and  quartzites  of  the 
Minas  series,  1,000  meters  thick,  and  of  Cambrian  age.  The  bedding 
of  this  series  strikes  nearly  north  with  the  range  and  dips  steeply  to  the 
east  or  is  vertical.  The  crystalline  rocks  al^  appear  on  the  west  of 
the  Jacobina  Range.  To  the  west  of  this  is  the  great  Tombador 
Range,  composed  of  400  meteis  of  nearly  horizontal  Cambrian  sand- 
stones and  quartzites  resting  directly  on  the  crystallines.  Tlie  edges 
of  these  beds  of  the  Tombaoor  formation,  which  dip  gentlv  westward, 
form  great  walls  or  scarps  on  the  east.  The  Tombador  beds  can  be 
traced  northward  toward  Rio  Sao  Francisco,  where  they  cap  the 
flat-topped  moimtains  or  form  the  monoclinal  ridges  of  that  region. 
Above  the  Tombador  beds  are  the  Jacuipe  flints,  about  100  meters 
thick.  Above  these  are  500  meters  of  the  Caboclo  formation,  of 
Devonian  age,  composed  of  gray,  red,  yellow,  black,  and  cream- 
colored  shales.  The  upper  part  of  this  formation  is  in  contrast  with 
the  overlying  false-bedaed  pinkish  sandstones,  conglomerates,  and 
quartzites  of  the  Lavras  series,  of  Carboniferous  ape.  This  series 
canies  the  diamonds  and  is  about  700  meters  thick.  The  Lavras 
series  is  overlain  by  350  meters  of  red  Triassic  sandstones,  ^^ly  lil^e 
the  Triassic  sandstones  of  New  Jersey  and  Connecticut.  These  have 
been  called  the  Estancia  red  beds.    The  last  series  exposed  is  the 

aMln.  Jour.,  London,  March  20,  ig09.  » Bng.  and  MIn.  Joor.,  Maj,  Ih,  1909. 
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Salitre  limestones  and  marbles,  about  300  meters  thick  and  of  Jurassic 
age. 

Diamonds  and  carbonados  are  found  together  in  this  region,  and 
their  mining  constitutes  an  important  mdustry  of  Bahia.  The 
source  of  the  diamonds  and  carbonados  has  been  pretty  definitely 
traced  to  the  Lavras  series,  though  Dr.  Branner  has  never  seen  one 
in  place  in  these  rocks.  The  streams  and  river  gravels  have  been 
found  richest  in  diamonds  where  they  flow  through  or  over  large 
areas  of  the  Lavras  beds.  No  eruptive  rocks  occur  in  the  Lavras 
beds  which  could  possibly  give  rise  tp  all  the  diamonds  and  carbon- 
ados of  the  region.  Areas  of  serpentine  have  been  found  in  the  crys- 
talline rocks  tnat  imderlie  the  sedimentary  rocks.  It  is  possible  the 
diamonds  originated  in  peridotite  in  these  crystalline  rocks,  and 
were  later  washed  out  and  deposited  with  the  Lavras  beds. 

The  most  productive  area  has  been  that  between  Sincoro  on  the 
south  and  Morro  do  Chapeo  on  the  north.  Whether  this  is  due  to  a 
particular  richness  of  the  beds  in  this  area  or  to  the  favorable  supply 
of  water,  or  to  both,  is  not  known.  Mining  methods  used  have  been 
crude,  practically  all  work  being  done  by  hand.  The  possibihties  of 
mechanical  apparatus,  especially  dredges,  should  be  tested.  In  the 
stream  beds  and  places  where  the  natives  have  been  able  to  work 
there  is  but  Uttle  virgin  gravel  left.  In  swamp  and  marsh  lands 
along  the  river  not  accessible  to  the  natives  it  is  probable  rich 
deposits  still  exist  and  could  be  worked  with  dredges.  Dredges 
must  operate  under  difficulties  in  this  region,  however,  as  transpor- 
tation facilities  are  poor  and  repair  shops  and  factories  a  long  way  off. 

British  Guiana, — The  exports  of  diamonds  from  British  Guiana 
during  the  calendar  year  1908  amounted  to  4,968  carats,^  valued  at 
$40,872,  as  against  2,220  carats,  valued  at  $17,550,  in  1907.  The 
shipments  between  January  1  and  May  12,  1909,  amounted  to  1,095 
carats,*  valued  at  $7,350.  A  new  deposit  of  diamonds  was  discov- 
ered near  the  Dukwarri  Cataract,  about  115  miles  from  the  mouth 
of  Cuyuna  River.  ^  Two  parcels  of  stones  weighed  138  carats,  showing 
that  the  diamonds  of  this  deposit  are  small  in  size,  as  are  those  from 
the  other  deposits  of  British  Guiana. 

INDIA. 

The  production  of  diamonds  in  India  during  1908  amounted  to 
140.75  carats,  valued  at  £940,''  against  628  carats,  valued  at  £2,784* 
in  1907.  These  figures  represent  the  production  in  the  States  of 
Panna,  Charkhari,  and  Ajaigarh,  in  central  India.  A  few  diamonds 
are  reported  found  in  the  Anantapus  district  of  the  Anadras  Presi- 
dency, though  no  statistics  have  been  obtained. 

AUSTRALIA. 

New  South  Wales  J — ^The  production  of  diamonds  in  New  South 
Wales  during  1907  amoimted  to  2,539  carats,  valued  at  £2,056,  a 
decrease  of  288  carats  in  quantity  and  of  £64  in  value  from  1906. 

aMln.  Jour.,  London,  February  6, 1909. 
ft  Mln.  Jour.,  London,  June  5, 1909.  . 
«  Mln.  Jour.,  London,  May  5, 1909. 

d  Advance  statement  of  the  production  of  minerals  in  India  in  1908  by  the  director  of  the  Qeologlcal 
Survey  of  India,  June  10,  ^909. 
•  Rec.  Qeol.  Survey  India,  vol.  37,  pt.  1, 1908. 
/  Ann.  Bept.  Dept.  Mines,  New  South  Wales,  1907,  p.  59. 
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The  average  size  of  the  diamonds  was  small,  though  one  fine  white 
stone  was  found  at  Copeton  that  weighed  3f  carats  and  was  sc^ 
locallj  for  £17.  The  CTeater  part  of  the  output  came  from  the 
vicimty  of  Copeton,  in  the  Tingha  division. 

The  discovery  of  a  volcanic  breccia  or  agglomerate"  at  Snodgrass, 
20  miles  west  of  Delegate,  led  to  the  prospecting  for  diamonds  in  Uiat 
region.  The  rock  resembles  the  diamond  matrix  in  the  pipes  of  the 
mmes  of  South  Africa  and  contains  rounded  eclogite  hmips  as  in 
those  mines.  The  rock  occurs  at  the  contact  between  granite  and 
Silurian  slates  and  sandstones.    No  diamonds  have  yet  been  found. 

DIAMOND  INDUSTRY. 

The  crisis  which  the  diamond  industry  of  the  world  recently  faced 
is  past  and  the  conditions  are  fast  becoming  normal.  With  the 
exception  of  a  5  per  cent  increase  in  the  price  of  the  rough  diamonds 
from  the  Wesselton  mine,  the  price  of  rough  diamonds  has  remained 

Sractically  stationary.  ^  The^  mcrease  in  price  of  high-grade  rougjb 
iamond^  is  taken  as  an  indication  of  a  growing  demand  for  these 
and  a  decided  betterment  of  the  industry.  The  value  of  the  rough 
diamonds  has  fluctuated  but  little,  although  an  increase  in  the  price 
of  polished  stones  ^  of  as  much  as  15  per  cent  in  three  months  is 
reported.  Dispatches  from  the  foreign  aiamond  markets,  as  Amster- 
dam and  Antwerp,  report  the  presence  of  lai^e  American  buyers 
as  a  good  sign  of  a  revival  of  the  diamond  trade. 

The  imports  of  diamonds  and  other  precious  stones  into  the 
United  States  has  a^ain  returned  to  nearly  the  normal  amounts, 
and  is  strong  indication  of  the  general  betterment  of  industrial  con- 
ditions. ^  Nearly  the  usual  number  of  diamond  cutters  have  returned 
to  work  in  the  United  States,  and  it  is  to  be  hoped  that  this  industry 
will  increase  with  the  change  effected  in  labor  conditions. 

OuUinan  diamond. — A  noteworthy  event  in  the  diamond  world 
during  1908  was  the  successful  cutting  and  polishing  of  the  ^reat 
CuUinan  diamond,  and  the  presentation  of  tne  same  to  the  Kmg 
and  Queen  of  England  on  November  21.'  The  diamond  weighed 
about  3,025  carats  and  was  cut  into  9  large  stones  and  a  number  of 
smaller  ones.^  These  gems  were  (1)  a  pendaloque  or  drop  brilliant, 
weighing  516}  carats,  dimensions,  2.322  inches  long  and  1.791  inches 
broad;  (2)  a  square  brilliant,  weighing  309^j^  carats,  1.771  inches 
long  by  1.594  inches  broad;  (3)  a  pendaloque,  weighing  92  carats; 
(4)  a  square  brilliant,  weighing  62  carats;  (5)  a  heart-shaped  bril- 
liant, weighing  18|  carats;  (6)  a  marquise  brilliant,  weigning  11} 
carats;  (7)  a  marquise  brilliant,  weighmg  8iV  carats;  (8)  a  square 
brilliant,  weighing  6f  carats;  (9)  a  pendaloque,  weighing  i^V  carats; 
(10)  96  brilliants,  weighing  7f  carats;  (11)  a  quantity  of  unpolished 
*'ends"  weighing  9  carats. 

The  first  and  second  of  these  are  larger  than  any  cut  diamond  in 
the  world.  Even  the  Kohinoor  diamond,  weighing  102}  carats,  is 
less  than  half  the  size  of  the  smaller  one  of  the  two  lar^  CuUinan 
stones.  All  the  polished  gems  from  the  Cullinan  are  without  flaw 
and  of  remarkable  brilliancy  and  luster.     In  place  of  the  normal 

a  Pittman,  E.  F.,  Australian  Mln.  Standard,  April  7, 1900. 
b  Jewelers'  Circ.  Weekly,  June  16, 1909. 
«  Jewelers'  Circ.  Weekly,  December  9, 1908. 
<(  Jewelers'  Circ.  Weekly,  November  25, 1908. 
«  Jewelers'  Ciro.  Weekly,  November  U,  1908. 
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58  facets  on  a  brilliant,  the  largest  stone  has  77  facets  and  the  second 
66  facets,  which  add  p-eatly  to  the  beauty  of  the  gems. 

Origin  of  diamonds, — In  a  paper  read  before  the  Geological  Society 
of  South  Africa**  F.  W.  Voit  discusses  the  nature  and  origin  of 
kimberlite  and  its  relation  to  the  diamonds  found  with  it  in  South 
Africa.  Doctor  Voit  prefers  to  call  kimberlite  an  agglomerate 
rather  than  a  breccia.  From  the  abundance  of  pyroxene  and  other 
minerals  besides  olivine  and  a  suspicion  of  the  presence  of  feldspar 
in  some  cases,  the  rock  is  evidently  not  a  peridotite,  but  might  more 
appropriately  be  called  porphyritic  pyroxenite.  In  places  it  is 
difficult  to  determine  whether  a  rock  is  Idmberlite  or  diabase,  and 
chemically  there  is  a  transition  from  the  one  to  the  other.  In  many 
places  diamonds  are  found  where  it  would  be  difficult  to  explain 
their  presence  otherwise  than  as  having  weathered  out  of  the  diabase 
beds  lormiQg  the  surface  rocks  on  some  of  the  plateau  regions.  The 
so-called  bowlders  of  eclogite  found  at  some  of  the  mines  described 
by  Doctor  Bonney  can  very  readily  be  explained  as  segregations  in 
the  ma^a  or  as  inclusions  with  edges  and  comers  dissolved  off  by 
the  action  of  the  klmberUte  magma.    The  brecciation  evident  in 

Sortions  of  the  kimberlite  bodies  could  readily  have  taken  place 
uring  the  extensive  serpentinization  the  latter  have  undergone  with 
consequent  large  increase  of  volume  by  hydration.  The  same  agency 
may  have  caused  the  breaking  of  some  of  the  diamonds,  though  this 
phenomenon  is  also  readily  explained  in  other  ways. 

EPIDOTB. 

J.  D.  Endicott,  of  Canon  City,  Colo.,  has  had  a  quantity  of  com- 
pact epidote  cut  '*en  cabochon"  with  pleasing  results,  for  use  in 
scarf  pins,  cuff  buttons,  etc.  This  epidote  is  found  in  the  uncon- 
solidated drift  material  2  miles  south  of  Canon  City.  The  drift  has 
been  deposited  in  terraces  and  beds  over  former  table-lands  and 
slopes  south  of  Arkansas  River.  The  epidote  is  found  as  pebbles 
associated  with  cobbles  and  pebbles  of  granite,  quartz  porphyry, 
trap,  pegmatite,  cyanite  rock^  jasper,  chert,  iron  ores,  chalcedony, 
quartz,  etc.  Pebbles  of  gramte  and  diorite  have  a  similar  variety 
of  epidote  in  streaks  and  irregular  patches  through  them,  indicating 
the  probable  source  of  the  gem  material.  Only  the  very  nne-grained 
compact  variety  of  epidote  furnishes  good*  gems.  The  greater  part 
is  too  coarse-grained  and  brittle  for  cutting.  The  colors  range  from 
light  pistache  or  yellowish  green  to  dark  olive-green.  Occasionally 
a  bri^t-red  patch  of  jasper  is  included  in  the  epidote,  giving  some- 
what the  effect  of  blooastone.  The  epidote  is  hard,  and  if  suffi- 
cifflitly  compact  takes  a  beautiful  polish.  It  has  found  favor  in 
the  local  markets  in  Colorado  and  should  be  received  elsewhere. 

FEIiDSPAR  OEMS— AMAZON  STONE,  MOONg^TONE,  ETC. 

COLORADO. 

The  Pikes  Peak  region  has  long  been  famous  as  a  source  of  beautiful 
crystals  of  amazon  stone  and  associated  smokv  and  clear  quartz. 
One  of  the  most  prolific  areas  has  been  that  called  Crystal  Park  by 
collectors,  lying  from  2  to  4  miles  southwest  and  south  of  Manitou 

aAbstraoted  in  Esg.  and  Mln.  Jour.,  April  17, 1909. 
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Springs  and  extending  southeasterly  from  the  east  side  of  Cameron 
Cove  along  the  slopes  of  the  mountains  for  a  distance  of  3  miles. 
Numerous  prospect  holes  in  the  Crystal  Park  region  with  the  less 
valuable  crystals  left  on  the  dumps  show  the  past  activities  of  min- 
eral collectors.  Fine  quartz  crystals  occur  at  numerous  places  out- 
side of  the  Crystal  Park  region  and  especially  to  the  northwest,  toward 
Pikes  Peak,  more  amazon  stone  has  been  found. 

The  rock  of  this  region  is  principally  t^oarse  biotite  granite  com- 
posed chiefly  of  light  flesh-colored  potash  feldspars,  a  white  plagio- 
clase  feldspar,  gray  quartz,  and  biotite  mica.  Pe^atite  occurs  in 
dikes,  veins,  and  irregular  masses  through  the  gramte.  The  ciystals 
of  amazon  stone  occur  in  the  cavities  or  pockets  in  the  pegmatite. 
The  pockets  vary  from  less  than  1  inch  to  nearly  2  feet  across.  Some 
of  these  pockets  are  miarolitic  cavities  in  the  granite,  around  which 
the  crystallization  is  coarse  and  the  same  as  in  pegmatite.  In  some 
cases  the  miarolitic  pockets  are  connected  by  seams  or  veinlets,  and 
can  be  readily  traced  for  yards.  In  other  cases  the  pockets  are  iso- 
lated, and  others  may  or  may  not  be  found  near  by.  The  pockets  are 
lined  with  crystals  of  amazon  stone,  smolqr  and  clear  quartz;  occa- 
sionally topaz  and  phenacite  are  present.  The  crystals  of  amazon 
stone  are  generally  well  developed,  and  vary  in  size  from  a  fraction 
of  an  inch  to  3  or  4  inches  square.  The  color  ranges  from  gray  to 
bright  green  and  is  often  richer  in  one  portion  of  a  crystal  than  in 
another.  The  (5rystals  from  the  shallow  prospects  are  often  more 
or  less  stained  with  iron  rust  both  on  their  surfaces  and  along  cleavage 
cracks.  The  rust  may  be  removed  with  oxalic  acid  to  prepare  the 
crystals  for  mineral  collections  and  for  sale  as  gem  matenal.  Quartz 
crystals  are  found  ranging  from  a  fraction  of  an  inch  to  several 
inches  across,  either  singly  or  in  clusters  of  parallel  grown  crystals. 
Some  are  colorless,  though  the  majority  are  more  or  less  clear  smoke 
colored,  sometimes  very  strongly  so.  They  furnish  fine  cabinet 
specimens  for  mineral  collections.  Whitman  Cross  *  and  W.  F.  Hil- 
lebrand  describe  the  occurrence  of  the  specimen  minerals  of  this 
region.  Those  observed  were  microcline,  albite,  biotite,  quartz 
(smoky  and  clear),  flu orite,  columbite,  gothite,  hematite,  and  limonite, 
arfvedsonite,  astrophyllite,  and  zircon.  As  much  as  a  ton  of  crystals 
have  been  found  in  one  pocket. 

Amazon  stone  and  crystals  of  the  associated  specimen  and  gem 
materials,  quartz,  topaz,  and  phenacite,  were  mined  by  J.  D.  Endicott 
during  1908  in  tne  Crystal  Peak  region  4  miles  norm  of  Florissant, 
Teller  County.  The  occurrence  of  these  minerals  at  this  locality  is 
evidently  similar  to  that  of  the  Pikes  Peak  region.  The  country  rock 
in  each  case  is  coarse  granite.  Mr.  Endicott  states  that  the  cnrstals 
are  found  in  leads  of  pegmatite,  which  can  be  traced  from  a  few  feet  in 
some  cases  to  over  a  nimdred  yards  in  others.  In  the  deposits  opened 
the  pegmatite  is  nearly  in  blanket  form.  The  amazon  stone  occurs 
in  streaks  and  4)ocket'S  in  the  interior  of  the  ''veins"  and  attains  a 
thickness  of  1  foot  in  places;  in  other  i)laces  it  is  absent.  Trougblike 
depressions  occur  in  places  in  the  cavities,  and  in  these  the  amazon 
stone  is  stained  and  coated  with  films  of  oxide  of  iron.  Evidently 
the  troughs  served  as  channels  for  a  later  deposition  of  limonite  hx>m 
solutions.  Some  of  the  amazon  stone  is  of  good  gem  quality  and  has 
a  rich  green  and  blue-green  color.     Other  stones  are  pale  or  badly 

Minarals  from  Pikes  Peak:  Am.  Jour.  Sd.,  8d  ser.,  vol.  34, 1882,  pp.  281-288. 
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stained  with  iron.  The  crystals  obtained  in  TYiininp  are  often  auite 
perfect  and  would  make  mie  cabinet  specimens.  Many  crystals  of 
smoky  quartz  and  a  few  of  phenacite  ana  topaz  were  obtained  in  1908 
during  tne  work  for  amazon  stone.  The  Crystal  Peak  region  is  noted 
for  the  fine  specimens  of  these  minerals  it  has  yielded.  W.  E.  Hidden  <* 
has  described  phenacite,  topaz,  xenotime,  and  fayaJite  from  this 
locality.  Cross  and  Hillebrand^  described  a  fragment  of  a  clear 
greenish  tinged  topaz  crystal  measuring  9  centimeters  on  an  edge. 
This  was  but  the  comer  of  what  must  have  been  a  very  large  crystal. 

PENNSYLVANIA. 

Dr.  Edgar  T.  Wherry  reports  the  occurrence  of  amazon  stone  with 
sunstone  at  the  Mineral  Hul  locahty  about  1  mile  west  of  Media,  Dela- 
ware County,  Pa.  These  minerals  are  found  loose  in  the  soil,  where 
they  are  brought  up  from  pegmatite  ledges  by  the  action  of  frost. 

GARNET. 

UTAH. 

For  many  years  the  Navajo  Indians  have  collected  the  rich  red 
pyrope  garnets  foimd  on  their  reservation  and  sold  them  to  tourists 
or  at  the  trading  stores.  The  exact  locality  at  which  these  garnets 
were  foxmd  and  their  mode  of  occurrence  has  always  been  more  or 
less  indefinitely  known.  Within  the  last  few  years  the  quantity  of 
garnets  collected  by  the  Indians  has  been  decreasing,  and  many  of 
the  traders  that  formerly  bought  quantities  of  garnets  now  state  that 
they  are  becoming  very  scarce.  A  partial  explanation  for  this  seems 
to  De  that  whereas  tne  greater  part  of  the  garnets  was  formerly 
brought  to  trading  posts  in  Arizona  and  New  Mexico  and  to  stations 
along  the  Santa  Fe  Railway,  a  considerable  part  is  now  traded  at 

Eoints  in  Utah  and  goes  out  through  Salt  LaKe  City.  Tourists  still 
uy  these  garnets  from  the  Indians  along  the  railroad,  though  they 
generally  ootain  only  small  and  inferior  gems.  A  visit  to  the  garnet 
field  was  made  possible  through  the  kincmess  of  Mr.  J.  L.  Hubbell,  of 
Ganado,  Ariz.,  who  furnished  the  necessary  ^ide  and  equipment  to 
reach  the  locality,  as  he  did  also  for  the  trip  by  the  writer  to  the 
peridot  locality  described  in  subsequent  pages. 

Clear  red  garnets  associated  with  peridot  gems  weathered  out  of 
basic  rocks  are  foimd  at  several  places  aroimd  and  to  the  north  of 
Fort  Defiance.  As  a  rule  the  garnets  from  these  localities  are  small 
and  not  often  suiOSciently  large  for  cutting.  The  supply  of  gem  gar- 
nets comes  from  close  to  the  Utah- Arizona  line  about  12  miles  south- 
west of  the  mouth  of  the  Chin  Lee  Valley  and  San  Juan  River  in 
Utah.  It  has  commonly  been  reported  that  the  gems  came  from 
Arizona,  though  Don  Maguire,  of  6gden,  Utah,  reported  the  locafity 
as  Utah.  The  garnets  occur  in  an  elevated  region  a  few  miles  nortn 
of  the  Arizona-Utah  line,  about  100  miles  west  of  north  of  Ganado, 
Ariz.,  and  over  120  miles  northwest  of  Gallup,  N.  Mex.  After  visit- 
ing the  locality  one  can  readily  appreciate  the  value  of  the  ''Arizona 
ruby,''  as  the  garnet  is  called.  It  is  necessary  to  make  a  long  trip 
over  sandy  and  rocky  trails  with  many  miles  between  water  pools  or 
springs,  and  at  its  end  garnets  of  good  size  and  quality  are  not  found 

•Mlneralodcal  notes:  Am.  Jour.  Sci.,  3d  ser.,  vol.  29, 1886,  pp.  240-260. 
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abundantly  and,  when  found,  are  on  an  arid  stretch  of  country  several 
miles  from  water. 

The  geology  of  Arizona  and  Utah  in  the  Navajo  Reservation  has 
been  little  studied,  and  in  the  limited  time  given  for  the  trip  to  the 
garnet  region  but  few  notes  were  obtained  to  add  to  the  general 
knowledge.  The  route  followed  led  over  the  mesa  country  north 
from  Ganado  and  down  thaB  valley  of  Nasklini  Creek  to  Chin  Lee  at 
the  mouth  of  Canyon  de  Chelly.  From  Chin  Lee,  through  a  mistake 
of  the  Indian  ^de,  a  northwesterly  course  was  followra  to  a  point 
within  a  few  miles  of  Agathla  Needle,  some  25  miles  S.  60°  W.  of  the 
garnet  fields.  From  tms  pomt  the  route  led  down  Gypsum  Valley, 
which  drains  into  the  Chin  Lee  Valley  near  its  mouth.  The  garnet 
field  is  several  miles  northwest  of  this  canvon.  The  return  tnp  was 
made  over  the  elevated  coiintry  south  of  the  garnet  fields,  across  the 
Chin  Lee  Valley  nearly  opposite  the  mouth  of  Carriso  Creek,  up  Car- 
riso  Creek  to  Bradley's  store,  and  then  south  to  Chin  Lee. 

Descending  from  the  mesa  several  miles  north  of  Ganado  one  passes 
over  several  miles  of  petrified  forests  in  which  the  trees  are  not  so 
numerous  as  in  the  famous  localities  near  Adamana.  The  formation 
in  which  the  trees  are  embedded,  however,  api>ears  to  be  identical 
with  that  near  Adamana.  The  rock  exposures  in  Canyon  de  Chelly 
and  along  the  Chin  Lee  Valley  north  to  the  garnet  locality  appear  to 
be  similar  and  consist  principally  of  red  beds,  largely  cross-oedded 
sandstone  and  conglomerate.  This  sandstone  forms  great  bloclgr 
vertical  cliffs  from  one  hundred  to  several  himdred  feet  high  along 
the  Chin  Lee  Valley  and  the  canyons  entering  it.  This  formation 
extends  west  from  the  Chin  Lee  Valley  and  northwest  from  Gypsum 
Valley,  forming  the  semimesa  coxmtry  on  which  the  garnet  deposits 
occur.  These  red  beds  may  correspond  to  those  described  by  L.  F. 
Ward^  in  the  Little  Colorado  region  to  the  south,  referred  to  the  Tri- 
assic  age  and  provisionally  thus  accepted  by  N.  H.  Darton.*  The 
red  sandstones  extend  over  30  miles  west  of  the  Chin  Lee  Valley  to 
the  region  aroxmd  Agathla  Needle.  Tn  the  latter  region  basic  rocks 
outcrop  at  numerous  places  and  in  several  instances  have  formed 
sharp  needle-hke  masses  hundreds  of  feet  high  with  small  bases. 
Agathla  Needle  is  evidently  composed  of  such  a  rock  and  stands  sev- 
eral hundred  feet  high.  One  of  these  hills  or  outcrops  about  4  miles 
south  of  Agathla  Needle  was  composed  of  two  types  of  rock — one  a 
dark,  hard,  dense  basaltic  rock  with  visible  olivme  phenociysts  and 
the  other  a  dark-gray,  somewhat  porous  olivine-mica  rock.  A  few 
small  pieces  of  peridot  were  found  weathered  out  of  this  rock.  Be- 
tween Agathla  Needle  and  the  garnet  locality  basaltic  and  other  basic 
rocks  outcrop  at  several  places  both  as  needles  and  as  dikes,  cutting 
the  sandstone  formations. 

The  extent  of  the  area  over  which  gem  garnets  are  found  was  not 
determined.  Actual  ex-amination  was  limited  to  a  stretch  of  country 
about  2i  miles  long  in  a  northwesterly  direction  and  half  a  mile  wide. 
From  the  apparent  similarity  of  the  formations  around  this  strip  it 
was  judged  that  garnets  should  be  found  over  an  area  of  several 
square  miles,  probably  4  miles  north  and  south  and  5  or  6  miles  east 
and  west,  while  the  field  might  extend  several  miles  beyond  a  line  of 
hills  to  the  north. 


•  Mon.  U.  S.  G60l.  Survey,  vol.  48, 1905,  p.  45. 
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The  garnets  are  found  on  a  series  of  mesa-like  benches  rising  from 
Gypsum  Valley  on  the  southeast,  and  between  6,000  and  7,000  feet 
(barometric  measurement)  above  sea  level.  The  elevation  increases 
slightly  to  the  west  in  the  mountains  around  Monument  Pass.  The 
benches  and  mesa  on  which  the  garnet  deposits  occur  are  nearly  level 
in  places  and  dip  to  the  southeast  in  otners.  They  are  formed  by 
different  beds  of  the  red  sandstone  formation,  the  edges  of  some  of  the 
beds  standing  as  small  cliffs  over  the  next  lower.  In  places  the  sand- 
stone floors  are  bare;  in  others  they  are  covered  by  wind-blown  sand 
in  layers  varying  from  a  few  inches  in  depth  to  dunes  many  feet  high. 
This  sand  is  brought  up  principally  from  the  red-sandstone  country 
to  the  southwest,  from  which  direction  the  prevailing  winds  of  the 
region  blow.  The  garnets  are  found  in  the  sand  and  on  the  sandstone 
floors,  associated  with  pebbles  of  feldspar  sometimes  with  a  moonstone 
luster,  occasionally  emerald-green  diopside,  red  sugary  quartz,  and 
such  rocks  as  granite,  diorite,  trap,  etc.  Some  of  the  garnets  and 
hard-rock  fragments  are  rounded  and  polished  on  one  or  more  sides 
by  the  action  of  the  wind-blown  sand  as  they  lie  exposed  on  the  sur- 
face. This  accounts  for  the  smooth  rounded  surfaces  so  prevalent 
on  many  of  the  garnets  from  the  Navajo  country.  The  garnets 
may  be  uncovered  by  a  wind  from  one  direction  and  then  covered  up 
by  that  from  another,  or  vice  versa.  By  the  shifting  of  the  dunes 
tne  position  of  the  garnets  is  changed  so  that  different  sides  are 
exposed  for  polishing  by  the  wind-blown  sand. 

The  source  of  the  garnet  over  the  mesa  country  is  in  a  stratum  of 
coarse,  xmconsoUdated  drift  or  gravel  that  rests  on  the  more  elevated 
part  of  the  red  sandstone  on  the  northwest  of  the  area  examined. 
This  drift  is  over  100  feet  thick  and  is  composed  of  bowlders,  which 
vary  from  stones  weighing  many  tons  to  cobble  size,  mixed  through  a 
matrix  of  pebbles  and  sand.  The  gravel  and  bowlders  consist  of 
biotite  granite  gneiss,  porphvritic  biotite  granite  gneiss,  hornblende 
or  diorite  gneiss,  partly  epidotized  trap  and  basaltic  rocks,  epidote 
homstone,  soapstone,  tremoUte  asbestos,  sugary  quartz,  and  large 
blocks  of  light  grav  colored  fossiliferous  limestone  of  Carboniferous 
age.  Just  where  the  origin  of  this  conglomeration  is  to  be  sought  is 
not  known.  The  general  appearance  of  the  drift  is  that  of  a  facial 
deposit.  Glaciation  has  taken  place  in  the  San  Francisco  Mountains  ^ 
of  Coconino  County,  Ariz.,  ana  moraine  deposits  have  been  formed. 
The  latter  are  thought  to  be  of  rather  recent  age,  probably  Quater- 
nary. Whether  there  has  been  glaciation  in  the  slightly  nigger 
country  west  and  northwest  of  the  garnet  deposits  is  not  known.  It 
is  probable  that  the  garnet-bearing  drift  deposits  are  of  greater  age 
than  the  glacial  deposits  of  the  San  Francisco  Mountains,  for  the 
former  are  covered  with  a  stratum  of  hard  white  sandstone  and  are 
at  almost  as  great  an  elevation  as  any  of  the  surrotmding  region. 
The  presence  of  such  quantities  of  crystalline  and  ancient  rocks  in 
the  arift  can  not  be  explained  by  very  recent  action,  as  these  rocks 
do  not  outcrop  near  the  locality. 

Tlie  garnets  are  scattered  through  the  drift,  though  not  plentifully, 
and  are  carried  down  with  it  to  the  mesa  country  below  durmg  erosion. 
It  seems  the  garnets  undergo  a  partial  concentration  on  the  mesas 

•  Ward,  L.  F.,  GladatlQin  of  the  San  Fnncboo  Hoimtains,  ArlMUia:  Jour.  Gaotogy,  vol.  13,  XSOB,  pp. 

Robinson,  H.  H.,  Qocdogy  of  the  San  Franctocan  volcanic  field,  Axliona:  Piof.  Paper  U.  8.  (ML  Snmj. 
C&iptapentlan.} 


iB26  MINERAL  BES0UBGE8. 

during  the  breaking  down  and  washing  away  of  its  loose  matrix.  The 
latter  takes  place  readily  when  the  protecting  cover  of  hard  sandstone 
is  removed.  In  one  place  near  the  eamet-bearing  formation  some 
ant  hills  were  found  to  be  built  up  orover  half  garnet  chips  ranging 
up  to  2  or  3  millimeters  across.  The  remainder  of  the  mineral  grains 
or  these  ant  hills  consisted  chiefly  of  cleavage  chips  of  orthoclase 
feldspar,  with  a  smaller  amoimt  of  hornblende  gneiss  rock  fragments, 
grains  of  quartz,  epidote,  etc.    . 

The  garnets  found  in  this  region  range  in  size  from  small  grains  to 
over  3  centimeters  in  diameter.  The  larger  ones  are  not  perfect, 
being  badly  flawed  and  cracked.  They  often  have  a  brownish-red 
color,  and  rarely  contain  gem  material.  The  best  gem  garnets  are 
not  often  over  a  centimeter  or  12  millimeters  in  diameter,  and  the 
greatest  yield  of  gems  is  in  garnets  of  less  than  8  millimeters  in  diam- 
eter. Garnets  that  will  cut  perfect  gems  over  3  carats  in  weight  are 
scarce  y  while  those  ranging  from  1  to  2  carats  when  cut  are  fairly 
plentiful.  Stones  of  1  carat  and  imder  are  abimdant.  A  garnet  cut 
as  an  ordinary  brilliant  measuring  8  millimeters  across  and  5.5  milli- 
meters thick  will  weigh  about  2^  carats.  The  garnets  range  in  color 
from  the  beautiful  rich  Burgundy  wine  red  characteristic  of  pyrope 
to  lighter  shades,  with  some  of  more  or  less  cinnamon  color.  Some 
of  the  red  garnets  are  so  dark  that  the  ^ems  show  little  color  and 
appear  nearly  black.  In  others  the  colors  appear  brilliant  even 
under  artificial  light. 

Imperfections  occur  in  many  of  the  garnets.  These  imperfections 
may  be  cracks  or  flaws  or  inclusions  of  dark  spots  or  of  other  minerals. 
In  the  deeper-colored  garnets  flaws  are  often  difficult  to  detect  until 
the  stone  has  been  partly  or  wholly  cut.  The  dark  spots  appear  to 
be  due  to  cavities  m  the  garnet  in  some  cases;  in  others  thev  are 
caused  by  inclusions  of  other  minerals.  Amon^  the  minerals  found 
associated  with  the  garnets  is  emerald-green  diopside,  and  in  one 
specimen  of  garnet  which  had  been  split  a  small  aiopside  crystal  of 
pin-head  size  was  found  in  the  center.  In  another  specimen  a  tiny 
garnet  was  found  attached  to  a  larger  diopside  crystal.  Minute 
acicular  inclusions  are  also  present  in  some  of  the  garnets.  They  are 
arranged  according  to  certain  directions  of  synmietrv  in  the  crystal 
and  are  probably  rutile.  These  acicular  or  threaalike  inclusions 
are  so  fine  that  they  do  not  perceptibly  affect  the  color  and  luster 
of  the  gems. 

The  garnets  are  collected  by  the  Indians  who  search  carefully  over 
the  sandv  country  below  the  drift.  Apparently  no  methods  are  used 
to  find  tne  gems  that  may  be  concealed  below  a  few  inches  of  sand, 
but  only  those  on  the  surface  are  looked  for.  The  shifting  of  the 
sand  uncovers  garnets  at  one  time  and  covers  them  up  at  others,  and 
therefore  renders  the  possibihties  of  new  finds  attractive.  No  water 
can  be  obtained  except  in  rain^  seasons  to  wash  for  the  garnets,  so 
that  this  method  of  concentration  can  not  be  used.  By  the  use  of 
screens  it  seems  possible  much  material  could  be  worked  over  with 
good  results.  The  sand  could  be  thus  eliminated,  and  the  garnets 
are  rather  easily  picked  out  from  other  pebbles.  Screens  varying  in 
size  of  mesh  from  four-fifths  to  one-fiftn  of  an  inch  would  be  veiy 
serviceable  in  screening  and  separating  the  material  for  hand  picldng. 
In  the  majority  of  cases  the  garnets  are  richest  near  the  bottom  of 
dunes  or  sand  beds,  and  that  portion  should  therefore  be  sieved. 
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The  larger  garnets  are  now  difficult  to  obtain;  but  it  is  probable  that 
the  '*  Anzona  ruby''  will  again  become  more  plentiful  when  the  Indian 
learns  to  work  a  little  more  systematically  for  this  gem. 

COLORADO. 

J.  D.  Endicott,  of  Canon  City,  Colo.,  has  taken  up  two  claims 
for  garnets  on  Grape  Creek,  2  miles  S.  75°  W.  of  Canon  City.  The 
country  rock  is  biotite  schist-gneiss,  gametiferous  in  streaks.  It 
strikes  north  of  east  to  east  and  west  and  dips  45°  N.  Pegmatite 
is  associated  with  the  gneiss  in  places.  The  portion  prospected  for 
garnets  consists  of  a  gametiferous  streak  in  which  tne  garnets  are 
rather  plentiful  and  or  some  size.  Certain  smaller  bands  and  lenses 
in  the  "vein"  up  to  8  or  10  inches  thick  are  richer  in  garnets  than 
the  rest  of  the  rock.  The  garnets  are  foimd  in  crystals  varying  from 
minute  size  to  over  3  inches  in  diameter,  wrapped  in  biotite  in  the 
gneiss.  The  greater  part  of  the  garnets  are  more  or  less  crushed 
and  fractured.  The  cutting  material,  though  mostly  small,  comes 
from  the  sohd  portions  of  the  crystals  not  iniured  by  fracturing. 
The  color  is  the  oeautiful  red  to  pinkish  red  of  almandite  or  precious 
garnet,  and  handsome  gems  of  about  2  carats'  weight  have  been  cut. 

Specimens  of  spessartite  garnet  and  topaz  are  still  obtained  from 
RuW  Mountain  on  the  east  side  of  Arkansas  River  opposite  Nathrop, 
Qiaiiee  Coimty.  Colo.  The  deposit  is  on  pubhc  lana  and  is  visited 
intermittently  by  collectors  chiefly  for  mineral  specimens,  though 
some  garnets  suitable  for  cutting  are  obtained.  The  work  done 
by  eacn  collector  does  not  usually  exceed  a  few  blasts  in  the  most 
favorable  places.  The  locality  has  been  described  by  Whitman 
Cross, «  ana  the  following  notes  are  prepared  principally  from  his 
description: 

The  garnets  and  topaz  occur  in  cavities  in  a  rhyohte  of  probable 
Tertiary  age.  The  rhyoHte  outcrops  in  three  places — ^in  Ruby  Moun- 
tain, a  himdred  yards  north  of  Ruby  Mountam,  arid  on  the  west  side 
of  the  river  opposite  Ruby  Moimtain.  Ruby  Mountain  is  a  hill 
about  200  feet  high  and  a  quarter  of  a  mile  long,  running  north  of 
west  and  east  of  south  parallel  with  the  course  of  the  river.  The 
upper  and  larger  part  or  the  hill  is  composed  of  white  to  pinkish- 
gray  rhyolite  of  very  fine  grain  with  more  or  less  flow  banding  of 
Bght  and  darker  layers.  The  lower  portion  of  the  hill  where  out- 
crops are  not  covered  with  talus  on  the  southeast  and  northwest 
ends  are  composed  of  gray  volcanic  glass  with  perlitic  texture.  This 
perlite  contains  numerous  round  particles  of  oDsidian  up  to  the  size 
of  a  pea.  On  the  east  side  of  the  hill  are  rhyolitic  tuff  beds  which, 
in  an  exposure  on  the  north  of  the  hill,  dip  about  20°  E.  Cross 
mentions  vertical  contact  between  the  rhyohte  and  inclosing  Archean 
gneiss. 

The  crystal-bearing  cavities  are  larger  and  more  abundant  in  the 
rhyolite  in  the  upper  part  of  the  hill.  These  cavities  are  lithophysaB 
as  in  the  Utah  topaz  locahty  described  later.  Th^  cavities  range  in 
size  from  a  millimeter  cross  section  to  more  than  5  centimeters  in 
greatest  dimensions.  They  are  elongated  in  the  direction  of  the  flow 
fines  in  many  places  or  are  composed  of  numerous  smaller  joining 
cavities  in  this  direction.     Some  of  the  lithophysse  shells  are  fairly 

•Topas  and  garnet  in  rhyoUte:  Am.  Jour.  ScL,  8d  ser.,  voL  31, 1886,  pp.  432-138. 
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well  developed  in  concentric  layers,  though  generally  the  cavities 
are  very  irregular  in  shape  and  inclusions.  Tl^  walls  of  the  cavities 
are  generally  drusy  witn  tinv  brilliant  crystals  which  Cross  deter- 
mined to  be  sanadme.  Small  quartz  crystals  also  occur  in  the  cavi- 
ties though  no  tridymite  has  been  found.  The  garnets  have  a  trans- 
parent deep-red  to  cinnamon-red  color  and  are  of  the  spessartite 
variety.  Ci-ystals  of  over  a  centimeter  in  diameter  are  rare  and  the 
average  size  is  about  2.5  millimeters.  The  crystals  have  sharp  ed^ 
and  brilliant  faces  m  the  cavities.  Generally  only  a  part  of  we 
crystal  form  is  developed,  for  the  surfaces  are  very  rough  where  the 
garnet  is  attached  to  the  matrix.  The  predominant  crvstal  form  is 
the  trapezohedron  (211)  with  a  small  development  of  the  dodecahe- 
dron (110).  Several  garnets  often  occur  in  the  same  cavity,  with 
or  without  topaz.  The  topaz  is  less  plentiful  than  the  garnet  and 
of  about  equal  dimensions.  The  crystals  are  attached  to  tne  walls  of 
the  cavities  and  to  the  shells  in  diuerent  positions,  so  that  in  some 
cases  doubly  terminated  crystals  occur.  The  forms  observed  in  the 
order  of  their  prominence  are  given  by  Cross  as:  M(llO),  L(120), 
0(221),  C(OOl),  F(q21),  Y(041),  A(IOO),  G(130),  and  F(201).  Tlie 
crjrstak  are  clear  wine  pink  or  yellow  while  in  the  unbroken  cavities 
in  the  rock,  but  fade  to  colorless  or  tinted  pale  bluish  on  exposure  to 
the  light. 

Cross"  describes  also  a  similar  occurrence  of  garnet  in  a  coatse 
rhyohte  at  Chalk  Moiintain,  near  Fremont  Pass,  Colorado.  A  speci- 
men of  rhyolite  with  small  garnets  in  a  cavity  was  given  to  the  writer 
by  Mr.  J.  D.  Endicott,  of  Canon  City.  This  specunen  was  from  the 
Gfudger  mine  near  Westcliffe,  Custer  County,  Colo.,  and  appeals  to 
come  from  an  occurrence  similar  to  that  described  above. 

JADE. 

BURMA. 

The  production  of  jade  (jadeite)  in  the  Myitkyina  district  of  upper 
Burma  during  1907  amounted  to  3,590  hundredweight,^  with  a  focal 
value  of  £18,998;  this  is  an  increase  of  1,375^  hundredweight  over 
1906.  Part  of  the  jade  is  used  locally,  part  carried  overland  to  south- 
west China^  and  the  greater  part  is  exported  through  Rangoon,  prin- 
cipally to  China.  The  exports  through  Rangoon  during  1907  amounted 
to  2,636  hundredweight,  valued  at  £49,643.  The  production  in 
1908  was  3,367  hundredweight,  valued  at  £22,332.* 

The  occurrence  and  origin  of  jadeite  in  the  Kachin  Hills  in  the 
Myitkyina  district,  upper  Burma,  has  been  carefully  discussed  by 
A.  W.  G.  Bleeck.^  Jadeite  is  found  at  three  places  in  the  Kachin 
Hills,  at  Tawmaw,  Hweka,  and  Mamon.  At  Tawmaw  the  deposits 
consist  of  a  metamorphosed  i^eous  dike  intruded  into  serpentine. 
At  Hweka  the  jadeite  occurs  in  bowlders  in  a  coi^lomerate.  The 
jadeite  bowlders  are  (juarried  from  the  slope  of  a  hm  and  are  Bome- 
times  found  of  large  size.  At  Mamon  the  Jadeite  is  foimd  in  bowlders 
in  the  alluvial  deposits  and  bed  of  Uru  Chaung  River. 

o  Sanadlne  and  topaz  from  Colorado:  Am.  Jour.  Sci.,  3d  ser.,  vol.  27, 1884,  pp.  Oi-96. 
6  Rec.  Oeol.  Survey  India,  yol.  37,  pt.  1,  1908. 

'Advance  statement  of  the  produouon  of  mlnemle  in  India  in  1808,  by  the  Dinctor  of  the 
Survey  of  India,  June  10,  1909. 
i  Rec.  Geol.  Survey  India,  vol.  86,  pt.  4, 1908,  pp.  2S4-285. 
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Professor  Bleeck  concludes  that  the  jadeite  was  formed  by  the 
metamorphism  of  an  albite-nepheline  rock,  both  of  these  minerals 
being  found  with  the  jadeite  in  places.  The  change  would  be  repre- 
sented chemically  by  NaAlSiO^  (nepheline)  +  NaAlSijOg  (albite)  = 
2NaAlSi20Q  (jadeite).  Under  certain  conditions  albite-nephelite  rock 
m^ht  form,  while  under  conditions  of  high  pressure,  durmg  consoli- 
dation or  after,  jadeite  with  a  much  lower  molecular  volume  would 
be  produced.  Tne  color  of  pure  jadeite  is  stainless  white  and  speci- 
mens closely  resemble  marble  in  appearance.  The  rich  emerald-green 
colored  jadeite  is  the  most  highly  prized  and  is  not  abundant  com- 
pared with  the  white  or  dull-^reen  varieties.  Some  jadeite  has  a 
pak  amethystine  color.  The  emerald-green  color  of  the  best  variety 
of  jadeite  is  due  to  chromium;  the  dult-green  color  of  other  varieties 
is  due  to  iron;  and  the  amethystine  color  is  supposed  to  be  caused 
by  the  presence  of  manganese. 

JASPER,  PETRIFIBO  WOOI>,  ETC. 

ARIZONA. 

Probably  the  largest  jasper  deposits  in  the  world  are  those  of  the 
petrified  forests  of  Arizona.  It  is  not  alone  the  sight  of  so  many 
petrified  trees  that  causes  wonder  to  the  visitor,  but  the  large  varia- 
tion of  brilliant  colors  displayed  by  these  trees.  The  deposits  have 
been  described  by  L.  F.  Ward,*  and  their  beauties  portrayed  by  many 
writers.  Geologically  the  petrified  forests  may  be  briefly  described 
as  occurring  in  formations  of  Triassic  age.  The  trees  were  not  petri- 
fied in  place  except  in  a  few  instances,  but  were  washed  down  from 
lugh  levels  and  scattered  over  large  areas  or  accumulated  in  compara- 
tively confined  areas.  They  were  deposited  in  and  covered  by  a 
conglomeratic  sandstone  stratum  overlying  purplish  and  gray  marl 
beds.  This  stratum  now  forms  the  capping  over  large  areas  of  mesa 
country.  In  their  present  positions  the  petrified  trees  are  visible 
where  the  sandstone  has  been  cut  into  by  the  erosion  of  valleys  and 
gulches  and  washes.  Some  of  the  trees  remain  in  the  sanastone, 
while  others,  principally  fragmentary,  have  been  dropped  into  the 
washes  by  the  erosion  of  their  parent  rock.  In  a  few  cases  the  petri- 
fied tree  trunks  are  preserved  nearly  whole,  while  as  a  rule  they  occur 
in  fragments  large  and  smaU.  The  smaller  material  is  abundant 
over  large  areas,  and  in  places  the  large  blocks  or  sections  of  trees  are 
numerous. 

The  trees  have  been  petrified  by  silica  in  its  various  forms  with 
varying  quantities  and  kinds  of  impurities  acting  as  pigments  and 
furnishing  widely  diverse  colors.  The  general  form  of  tne  tree  trunks 
and  limbs  and  a  few  details  of  structure  have  been  preserved  during 
petrification,  though  the  minute  detail  of  structure  seen  in  some 
petrified  woods  is  wanting.  The  mineral  matter  composing  the  trees 
IS  lai^ely  jasper  with  varying  amounts  of  chalcedony  and  auartz. 
The  jaspers  range  from  brilBant  red,  through  orange  to  yellow  in 
color.  The  large  number  of  shades  of  these  colors,  particularly  the 
reds,  is  striking.  From  the  brownish  and  maroon  reds  there  are  all 
gradations  as  terra  cotta,  cardinal,  scarlet,  cherry-red,  etc.,  to  orange, 

a  Geology  of  the  Little  ColonMlo  Valley,  Ariz.:  Am.  Jour.  Sci.,  4th  ser.,  yol.  12, 1901,  pp.  401-413.    Petrified 
iBiwts  of  Xiiiona:  Ann.  Kept.  Smithsonian  Inat.  for  1809, 1901,  pp.  280-307. 
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and  from  orange  yellow  through  ocher  and  drab  to  com  yellow.  Some 
pieces  have  a  suggestion  of  green  in  the  yellow,  giving  an  olive  tint. 
These  colors  in  tne  jasper  are  £tometinies  solid  over  areas  of  several 
square  inches  and  tnen  a^ain  are  banded  or  irreg^ularly  mixed  with 
other  colors.  The  colored  jaspers  occur  mixed  with  and  in  patches 
scattered  through  gray  cherty  chalcedony  or  through  translucent 
gray  chalcedony.  Streaks  and  splotches  of  black  jasper  or  flint  lend 
contrast  to  the  varied  colors  of  the  jaspers.  The  luster  of  some, of 
the  petrified  wood  is  duU  and  cherty,  tnough  a  part  is  brighter,  and 
some  even  glassy.  Occasionally  amethyst  and  quartz  crystals  are 
foimd  in  cavities  m  the  petrified  trees  or  coating  over  limbs. 

Many  of  the  petrified  forests  of  Ari^na,  especially  those  near 
Adamana  and  Holbrook,  are  protected  by  law  against  material  being 
carried  oif .  Visitors  are  generally  allowed  to  take  off  a  few  pounds, 
however,  as  souvenirs  or  material  from  which  to  cut  souvemr  orna- 
ments or  gems.  Even  if  one  does  not  procure  such  specimens,  a 
visit  to  the  petrified  forests  always  proves  of  great  interest,  especially 
to  one  interested  in  mineral  objects  of  natural  beauty.  A  trip  to  the 
forests  is  not  difficult,  and  two  areas  of  petrified  trees  can  be  seen  in 
half  a  day's  drive  from  Adamana,  on  the  Santa  Fe  Railway. 

Petrified  forests  are  known  to  exist  in  other  regions  of  Arizona,  and 
some  of  these  are  doubtless  outside  of  the  regular  reservation  and 
where  they  could  be  used  to  procure  material  for  polishing.  If  it  is 
not  possible  to  find  such  areas,  a  small  area  might  oe  set  aside  where 
petrified  wood  could  be  obtained  for  use  in  ornamental  work.  Petri- 
fied forests  occur  in  the  Navajo  Indian  Reservation  between  Ganado 
and  Chin  Lee  and  have  been  reported  farther  west  in  the  Moqui 
Reservation. 

CALIFORNIA. 

Mrs.  Gertrude  S.  McMullen,  of  the  Southwest  Turquoise  Company, 
of  Los  Angeles,  Cal.,  kindly  sent  in  a  specimen  of  jasper  from  near 
Hart,  Shasta  Coxmty.  Tms  material  is  from  a  deposit  owned  by 
Hart  &  McCuUum.  It  is  composed  of  layers  of  white,  gray,  yellow, 
and  red  jasper  in  peculiar  straight  and  curved  bands.  ]!t  appears 
to  be  sligntly  granular  though  very  fine  grained  and  susceptible  to  a 
fair  polSh.  The  material  will  be  used  in  jewelry  under  the  name 
^'creoUte." 

liABRADORITE. 

OREGON. 

Maynard  Bixby,  of  Salt  Lake  City,  Utah,  reports  the  discovery  of 
a  new  deposit  or  labradorite  in  southern  Oregon.  The  labradorite 
ranges  horn  a  colorless  glassy  variety  resemoling  quartz  to  dark, 
showing  fine  red,  salmon,  and  green  tints.  Mr.  Bixby  states  that  the 
mineral  would  yield  handsome  gem  material. 

CANADA. 

Dr.  E.  S.  Ward,  of  Rochester.  N.  Y.,  reports  an  importation  of 
several  hundred  pounds  of  labraaorite  from  Nain,  Labrador,  for  gem 
purposes.  There  is  a  considerable  demand  for  a  good  graae  of  this 
stone  for  jewelry  purposes,  especially  in  the  West. 
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TiAPIS  LAZUU. 

CALIFORNIA. 

A  company  has  been  formed  in  Los  Angeles,  Cal.,  under  the  name 
of  the  Lapis  Lazuli  Mining  Company «  to  operate  a  deposit  of  lapis 
lazuli  in  tne  Death  Vallejr  region  of  San  Bernardino  (S)unty.  Mrs. 
Margaret  Robertson,  president  of  the  company,  states  that  the  min- 
eral nas  been  thoroughly  tested  and  pronoimced  lapis  lazuli.  So  far 
only  siu*face  material  has  been  obtained  while  assessment  work  was 
being  done  on  the  claim.  Development  work  is  to  be  started  in  the 
fall. 

MOONSTONE. 

VIRGINIA. 

Specimens  of  rough  moonstone  wexe  received  from  Henry  Mackay, 
Hewlett,  Va.,  where  they  were  obtained  from  a  mica  mme.  This 
moonstone  is  a  variety  of  orthoclase  feldspar  and  occurs  in  pockets 
in  yeinlets  of  partly  kaolinized  feldspar  in  a  decomposed  mica 
gneiss  formation.  The  pockets  range  from  the  size  of  an  egg  to  that 
of  a  cocoanut.  Oems  cut  from  this  material  display  a  certain  amount 
of  the  chatoyancy  of  moonstone,  but  not  so  strongly  as  in  the  Ceylon 
gem.  The  particular  pieces  examined  were  slightly  yellowish  ana  not 
the  pure  white  of  ^ooa  moonstone.  It  is  possible  that  a  better  grade 
will  oe  found  in  this  locality. 

CEYLON. 

James  Parsons,*  principal  mineral  surveyor  of  Ceylon,  reported  the 
discovery  of  a  new  deposit  of  moonstone  in  the  village  of  Weragoda, 
in  the  southern  province.  Some  of  the  moonstones  are  of  the  fine 
blue  variety.^  They  are  found  in  white  kaolin,  under  about  4i  feet  of 
black  mud,  in  a  swampy  region.  It  is  probable  the  moonstone  is 
derived  from  leptynite  (acidic  granulite).  as  in  the  Kandy  district 
of  Ceylon,  whence  the  bulk  of  the  world  s  supply  of  moonstone  is 
obtained. 

OPAIi. 

NEVADA. 

L.  F.  Denio,  of  Denio,  Oreg.,  reports  the  discovery  of  opal  in  Hum- 
boldt County,  about  20  miles  south  of  the  Oregon  state  line  and  40 
miles  east  of  the  California  state  line.  The  opal  has  been  found  over 
an  area  7  miles  long  by  1  mile  wide.  Two  groups  of  claims,  about  5 
miles  apart,  have  been  located  on  the  best  prospects.  The  character 
of  the  opal  is  different  in  these  two  groups,  one  furnishing  a  brilliant 
black  stone,  the  other  blue,  green,  and  red  opals.  Much  petrified 
wood  occurs  in  the  region,  with  which  good  opal  is  sometimes  found  in 
seams  or  attached  to  the  outside  of  the  petrified  wood.  The  regular 
supply  of  opal  is  in  a  decomposed  pormiyry  of  brownish  red  color. 
Basaltic  rocK  outcrops  nearby.  Only  limited  prospecting  work  has 
been  done  so  far. 


a  Lo8  AngetoB  Mining  Review,  May  1, 1909.  »  Ceylon  Administration  Rept,  pt.  4,  1W7; 
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J.  B.  Stott  kindly  sent  in  specimens  of  opal  from  a  deposit  being 
tested  by  himself  near  Austin,  Lander  County.  The  specmiens  con- 
sisted or  common  white  opal,  yellowish  opal,  lilac-tinted  opal,  and 
milky  opal.  Some  of  the  specimens  displayed  a  faint  flasn  or  fire 
when  viewed  in  certain  positions.  Mr.  Stott  reports  a  100-foot  incline 
sunk  on  the  deposit  in  which  the  quality  of  the  opals  improves  with 
depth.  The  opal  occurs  as  a  core  in  balls  of  partly  silicified rock  whose 
nature  could  not  be  determined.  The  specimens  examined  con- 
tained cores  of  opal  1)  inches  through  in  balls  3  to  4  inches  in  diameter. 
Mr.  Stott  states  that  the  opal-bearing  balls  occur  in  a  seam  of  blue 
clay,  about  2  feet  thick,  between  black  and  red  lava  beds. 

UTAH. 

James  V.  Brooks,  of  Milford,  has  sent  to  the  Survey  a  specimen  of 
banded  red,  brown,  yellow,  gray,  white,  and  colorless  opal.  The  exte- 
rior of  the  specimen  had  a  white  sintery  coating  or  crust  as  if  depos- 
ited  by  a  hoTapring  or  similar  agency.-"  The  sjeciinen  nieasurenj 
inches  by  1  inch  by  three-fourths  of  an  inch  in  thickness  and  was 
evidently  broken  from  a  large  slab.  The  opal  is  common  opal  and 
does  not  display  any  fire.  It  is  highly  colored,  resembling  the  rich 
colors  of  jasper.  Tne  specimen  shows  interrupted  periods  of  depo- 
sition, as  some  of  the  layers  are  flat  and  straignt  as  m  onyx,  and  the 
others  are  wavy  and  cut  through  portions  of  the  onyx-like  bands. 
This  opal  takes  a  good  polish  and  might  be  used  for  small  ornaments, 
mosaics,  or  even  curio  lewelry.  It  is  not  unlike  richly  colored  Mex- 
ican onyx  or  onyx  marble  in  appearance. 

AUSTRALIA. 

New  South  Wales. — The  value  *  of  precious  opal  produced  in  New 
South  Wales  in  1907  amounted  to  £79^000,  which  is  ^ater  than  for 
any  other  year  since  1903.  The  White  CliflFs  division  of  the  opal 
region  furnished  £66,000  and  the  Lightning  Ridge  field  in  the  Walgett 
division  supplied  the  remainder. 

Queensland. — The  production  ^  of  opal  in  Queensland  during  1907 
is  estimated  at  £3^000,  the  same  as  in  the  two  preceding  years.  For 
several  years  previous  to  1904  the  production  was  much  greater,  and 
the  total  production  since  1890  is  estimated  at  £158,695.  During 
seasons  of  drought  the  opal  production  is  large,  as  the  farmers  take  up 
miniTig  as  a  means  of  livelihood.  During  1907  the  season  was  favor- 
able for  crops,  and  the  opal  production  was  consequently  smaU. 

PERIDOT. 

ARIZONA. 

Peridot  suitable  for  gem  purposes  is  found  in  two  re^ons  in  Arizona. 
The  first  one  discovered  was  that  north  of  Fort  Defiance,  in  the 
Navajo  Indian  Reservation,  about  which  little  has  been  written. 
The  other  region  is  near  Rice,  or  the  old  Talklai  post-office  in  the 
White  Mountain  Apache  Indian  Reservation.  At  tne  latter  locality 
the  peridots  are  found  in  the  original  basaltic  rock  matrix,  as  well 
as  loose  in  the  soil.     In  the  Navajo  Reservation  gem  peridot  is 

a  Ann.  Rapt.  Dept.  liines.  New  Soath  Wales,  1907,  j>.  fi9. 

*  Ann.  Bept.  Under  Secretary  ol  Mines,  Queonsland,  1907,  p.  U. 
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probably  to  be  found  at  several  localities;  it  appeared  to  be  fairly 
plentiful  at  the  only  locality  visited,  about  10  miles  north  of 
Fort  Defiance,  a  mile  or  two  west  of  the  Arizona-New  Mexico  line. 
This  locality  is  on  and  around  the  ranch  of  Navajo  Charlie.  An 
Indian  guide  reported  the  occurrence  of  gem  peridot  and  garnet  on 
two  prominent  knobs  several  miles  east  of  this  locality  in  New 
Mexico.  Small  peridots,  occasionally  large  enough  for  cuttii^,  are 
found  at  Black  Ilock,  an  outcrop  or  basic  rock  near  Fort  Defiance. 
The  peridot  locality  near  Navajo  Charlie's  could  be  reached  from 
Fort  Defiance,  though  the  trip  was  made  from  Ganado,  35  miles 
west  southwest,  across  by  the  2iilh-Tusayan  Butte. 

The  rocks  between  Ganado  and  the  peridot  locality  consist  chiefly 
of  red  and  grayish  sandstones  and  conglomerate,  witn  an  outcrop  of 
volcanic  rock  forming  Zilh-Tusayan  Butte.  Petrified  wood  is  scat- 
tered over  much  of  tne  region,  especially  between  Ganado  and  the 
Butte.  The  red  sandstone  probably  belongs  chiefly  to  the  undiffer- 
entiated Triassic  as  mapped  by  N.  H.  Darton.*  East  of  Zilh-Tusayan 
Butte  the  red  sandstone  forms  a  large  area  of  mesa  and  gently  sloping 
country  extending  to  near  and  aroimd  the  peridot  area.  The  pendot 
is  associated  with  volcanic  rocks  which  occupy  a  basin  or  depression 
200  to  300  feet  deep,  partly  surrounded  by  red  sandstone  mesa  or 

f)lateau  country.  The  volcanic  rocks  outcrop  over  an  area  a  mile 
ong  east  and  west  and  three-fourths  or  more  of  a  mile  north  and 
south.  The  basin  is  drained  by  a  wash  which  enters  from  the  north- 
west, turns  east  across  it,  then  south  along  the  sandstone  contact  on 
the  east  side,  and  finally  cuts  across  the  sandstone  to  the  east  near 
Navajo  Charlie's  house.  Several  hollows  and  washes  enter  from 
different  sides.  A  prominent  wash  from  the  southwest,  running  in 
part  along  the  sandstone  contact  on  that  side,  enters  the  other 
wash  at  the  outlet  of  the  basin,  where  a  gorge  has  been  cut  through 
the  red  sandstone.  The  volcanic  rock  outcrops  from  small  isolated 
hills  in  the  valley  or  from  ridges  extending  from  the  sides  into  the 
valley.  The  valley  floor,  where  many  of  the  peridots  are  found,  is  low 
and  flat  in  places. 

The  character  of  the  volcanic  rock  varies  in  different  exposures,  some 
of  the  differences  being  due  to  texture  and  grain  and  others  due  to 
variation  of  composition.     It  was  not  possible  to  make  a  careful 

Eetrographic  study  of  the  different  types,  though  it  is  hoped  this  may 
e  done  later,  hence  type  names  will  be  used  in  a  provisional  way. 
The  volcanic  rocks  are  of  three  types — coarse  monzonite  porphyry, 
orthoclase  basalt,  and  peridotite  agglomerate.  These  rocks  are  asso- 
ciated with  one  another  in  places  apparently  in  an  intricate  way,  and 
their  relations  were  not  determinea. 

The  monzonite  porphyry  is  a  spotted  gray  rock  with  white  ortho- 
clase and  oligoclase  phenocrysts  measuring  up  to  2  centimeters 
across.  Biotite  phenocrysts  are  abundant  abo.  ^  The  groundmass  is 
very  fine  grained  and  consists  of  feldspar  laths,  with  some  biotite  and 
se^rite.  A  few  rounded,  corroded  quartz  crystals  are  present.  All 
of  the  monzonite  porphyry  seen  was  badly  altered,  and  in  some  the 
biotite  had  gone  over  to  chlorite  completely,  giving  the  rock  a  dull 
greenish  cast  which  resembled  serpentme  except  for  the  remnants  of 
white  feldspar  crystals  scattered  tnroughout. 

a  BflOonnaissaDCe  of  part  of  western  New  Mexico  and  northern  Arlsona:  Bull.  U.  B.  Geol.  Survey.   (In 
ptspantion.) 
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The  orthoclase  basalt  is  a  dark-gray  to  nearly  black  rock,  in  places 
rather  dense  and  fine  grained  and  m  others  medium  grained.  A  por- 
phyritic  texture  is  locally  present.  The  rock  is  composed  of  augite, 
olivine,  biotite,  orthoclase,  iron  ores,  and  a  little  segirite.  Weathering 
or  partial  weathering  renders  the  rock  lighter  in  color. 

The  peridotite  agglomerate  is  a  dark^reenish  rock  altering  to  a 
dark  reddish  on  partial  weathering,  it  is  composed  of  oxivine, 
largely  altered  to  serpentine  in  places,  enstatite,  a  httle  diopside,  and 
iron  ore,  with  much  yellowish  serpentine  filling.  More  or  less  limonite 
staining  is  present  in  some  specimens.  The  olivine  and  serpentinized 
olivine  occurs  in  rounded  grains  and  in  fragments  of  brecciated  grains 
through  the  seipentine.  rortions  of  the  peridotite  contain  inclusions 
of  rounded  and  angular  fragments  of  foreign  material,  as  quartz  or 
sandstone.  Rounded  pebbles  of  granular  olivine  or  peridot  are  also 
present  as  inclusions,  oome  of  the  peridotite  was  observed  to  contain 
many  rounded  and  corroded  grains  of  transparent  peridot  from  pin- 
head  size  up  to  those  as  large  as  a  pea.  Small  emerald-green  diopside 
crystals  are  also  scattered  throi^h  the  peridotite. 

The  diflFerent  rocks  present  different  degrees  of  resistance  to  weath- 
ering and  consequently  occupy  varying  positions  with  Tespect  to  the 
topography.^  The  several  ridges  extending  from  the  hard  sandstone 
boimdaries  into  the  basin  of  volcanic  rocks  are  composed  chiefly  of 
the  more  resistant  orthoclase  basalt.  These  ridges  also  contain  areas 
bf  peridotite  and  monzonite  porphyry  in  places.  The  latter  two 
rocKs  appear  in  the  lower  ground  and  in  some  of  the  low,  rounded  hills 
in  the  valley.  One  of  these  hills,  about  100  feet  high,  north  of  the 
center  of  the  basin,  is  formed  by  peridotite  agglomerate,  resembling 
kimberlite,  and  monzonite  porphyry,  which  nave  resisted  erosion 
longer  than  the  surrounding  rocK.  This  hill  is  now  being  rounded  off 
into  angular  talus  and  gravel  slopes  hj  weathering. 

Peridot  is  foimd  more  or  less  plentifully  at  several  places  in  the 
valley.  Some  of  these  are  at  the  foot  of  the  lulls  or  ridges  of  perido- 
tite and  others  are  on  the  flat  valley  floor.  Specimens  were  gathered 
in  the  talus  and  wash  at  the  foot  of  the  ridge  back  of  Navajo  Oharlie's 
house,  especially  below  outcrops  of  peridotite  agglomerate.  In  the 
valley  wash  a  half  to  three-quarters  of  a  mile  nortnwest  of  the  house 

Eeridot  was  found  in^  severed  bare,  sandy  places.  Some  of  the  ant- 
ills,  1  to  2  feet  high,  in  one  of  these  patches  were  found  to  be  built  up 
gf  over  75  per  cent  of  peridot  grains.  The  remainder  consisted  of 
garnet,  quartz,  rock  fra^gments,  diopside,  etc.  These  grains  range 
up  to  4  millimeters  in  diameter,  ana  are  carried  in  from  the  surface 
over  an  area  of  many  square  feet  around  the  ant-hiUs.  They  are  not 
brought  from  the  ground  underneath  the  hills  as  is  thought  by  some 
persons.  The  nests  are  built  above  ground  and  are  covered  with  the 
grains  of  mineral.  The  ants  use  no  selective  method,  but  take  the  most 
available  grains.  The  richness  of  the  ant-hills  in  peridot  therefore 
indicates  the  abundance  of  that  mineral  in  the  soil.  Laiger  grains  of 
peridot  suitable  for  gem  purposes  are  not  found  on  the  ant-liills,  but 
loose  in  the  soil.  From  the  occurrence  of  the  peridot  near  and  below 
the  peridotite  agglomerate  outcrops  and  the  presence  of  gem-qualitj 

Seridot  in  good-sized  grains  in  this  rock,  it  is  evident  that  the  gem  is 
eriyed  from  the  agglomerate.  The  abundance  of  small  grains  of 
olivine  or  peridot  botn  in  the  same  soil  as  the  large  grains  and  in  the 
peridotite,  combined  with  the  tendency  to  disintegration  of  the  latter, 
also  strengthens  this  view. 
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Among  the  minerals  associated  with  the  peridot  are  garnet,  emerald- 
green  diopside,  quartz,  calcite,  titanic  iron,  and  others.  The  garnets 
nave  a  beautiful  red  color,  varying  from  deep  pyrope-red  to  cinnamon- 
red,  and  are  mostly  small,  under  5  millimeters  in  diameter.  Occa- 
sionally garnets  and  diopsides  of  sufficient  size  to  cut  are  found. 

The  peridots  display  a  large  range  of  colors  or  shades  of  the  same 
colors.  Some  have  a  beautiful  light  yellowish-^;reen  color,  others 
have  richer  green  or  a  stronger  yellow  tint.  Some  are  a  brownish 
green,  and  others  ere  reeulany  brown  in  color.  Practically  all  are 
transparent  and  clear,  though  some  are  slightly  smoky  or  contain 
visible  dust  specks  through  them.  Under  the  microscope  these 
dust  specks  appear  as  minute  hexagonal  plates  with  a  dirty  brown 
color.  Some  peridots  are  clear  throughout,  but  contain  a  few 
scattered  black  spots.  Others  contain  minute  cavities  which  appear 
on  polished  surfaces  as  tiny  pits.  A  few  blades  of  an  emerald-green 
mineral,  probably  diopside,  were  observed  inclosed  in  a  peridot  gem. 
Beautiful  gems  are  cut  from  some  of  the  peridot  from  this  region. 
Some  of  tne  perfectly  clear  golden-greenstones,  so  much  admired, 
are  obtained  m  gems  of  3  to  4  carats  weight.  Gems  weighing  from 
1  to  2  carats  are  fairly  abundant.  The  darker  yellowish-green  stones 
could  be  obtained  plentifuUy. 

The  peridots  occur  in  rounded  and  fn^mentary  grains  with  rough 
pitted  surfaces  and  some  rather  smooth  cleavage  faces.  Some  of 
the  surfaces  are  deeply  pitted  or  corroded,  as  3  attacked  by  the 
magma  in  which  they  were  contained.  This  corrosion  is  present  on 
the  peridot  still  embedded  in  the  peridotite  a^lomerate,  and  is  there- 
fore not  caused  by  later  corrosion.  The  grams  and  specimens  found 
range  up  to  three-fourths  of  an  inch  in  lai^er  diameter. 

The  peridot  region  has  been  searched  over  so  often  by  the  Navajos 
that  large  gems  of  rich  yellowish-green  color  are  difficult  to  find. 
Small  p^bles  of  peridot  are  abundant.  It  is  probable  that  a  large 
supply  of  gems  could  be  obtained  by  plowing  or  working  up  favorable 
areas  of  the  valley  and  allowing  the  rain  to  wash  out  the  gems.  Some 
of  the  soil  is  dry  and  sandy,  and  in  this  it  might  pay  to  size  off  the 
pebbles  with  sieves  and  then  pick  over  for  gems.  This  would  have 
to  be  done  without  water  durmg  the  greater  part  of  the  year,  as  the 
stream  bed  in  the  valley  is  dry. 

QUARTZ,  ROCK  CRT8TAL,  RUTIDATED  QUARTZ,  ETC. 

ARKANSAS. 

Reports  of  the  discovery  of  diamonds  nea 
County  appeared  during  tne  year  in  the  prei 
the  Survey  by  W.  L.  Anderson,  of  Delaney,  j 
very  clear  limpid  quality. 


J.  C.  Melcher,  of  O'Quinn,  Fayette  County, 
of  the  clear  colorless  quartz  peobles  found  it 
during  1908.  Cut  specimens  sent  to  the  Surv 
and  colorless  and  would  be  very  satisfactoiy  ai 
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PENNSYLVANIA. 

George  O.  Simmons,  of  Brooklyn,  N.  Y.,  reports  the  occurrence  of 
small  rubv-red  rutile  crystals  on  quartz  and  rutilated  quartz  at 
Howard  House,  Delaware  County,  Pa. 

VERMONT. 

George  Davidson,  of  South  Royalton,  reports  the  occurrence  of  a 
large  deposit  of  quartz  in  that  region.  A  lew  specimens  of  crystals 
have  been  obtained  for  cabinet  use,  and  massive  material  has  been 
sold  for  rough  specimens. 

BRAZIL. 

According  to  A.  S.  Atkinson*  the  best  quartz  and  rock  crystals  of 
Brazil  come  from  the  Cristaes  Mountain  in  the  State  of  Goyaz.  The 
output  has  been  large  from  this  region,  and  mining  has  been  carried 
on  for  many  decaaes.     Undeveloped  deposits  still  exist.    Yellow 

?[uartz  is  exported  from  Goyaz  and  is  sola  in  considerable  quantity 
or  cheap  jewelry.     It  resembles  topaz  and  is  sold  for  that  mineral. 

ROSE  QUARTZ. 

SOUTH  DAKOTA. 

Rose  quartz  of  a  more  or  less  pale  color  is  found  at  numerous 
places  in  the  Black  Hills.  It  is  associated  with  the  pegmatite  rocks 
of  the  region  and  is  found  at  several  of  the  mica  mines.  Material 
suitable  tor  gem  purposes  has  been  mined  in  quantity  at  the  Red 
Rose  mine  only.  The  latter  mine  is  6J  miles  S.  50*^  E.  of  Custer 
in  a  small  gulch  draining  into  French  Creek.  The  mine  was  first 
taken  up  some  years  ago  oy  a  Mr.  Demerau  and  was  sold  to  eastern 
parties  for  $300.  After  the  claim  was  allowed  to  revert  it  was 
relocated  and  is  now  held  by  Samuel  Scott,  of  Custer. 

The  operation  of  obtaining  rose  quartz  at  the  Scott  mine  consists 
simply  in  blasting  the  massive  quartz  from  the  face  of  a  large  ledge 
ana  selecting  the  material  of  suitable  quality.  The  rose  quarts 
occurs  in  a  ledffe  6  to  15  feet  thick  that  stands  from  10  to  30  feet  high 
along  the  soutn  wall  of  a  small  gulch.  It  outcrops  for  a  distance  of 
over  100  yards  and  is  found  at  points  200  yards  apart.  The  quartz 
is  part  of  a  large  pegmatite  which  has  an  east  and  west  strike  and 
cuts  directly  across  the  schistosity  of  the  cyanite-muscovite-biotite 
gneiss  country  rock  with  a  steep  dip.  The  strike  of  the  gneiss  on 
the  south  side  of  and  close  to  the  pegmatite  .is  about  north  and  south 
with  a  vertical  dip.  Part  of  the  quartz  is  white;  a  large  part  is  pale 
rose;  some  is  of  a  rich  dark  rose  color,  and  some  has  a  purplish  rose 
tint.  The  dark  rose  color  occurs  through  the  quartz  over  areas  10  to 
12  feet  across.  Solid  clear  translucent  to  transparent  flawless  rose 
quartz  of  deep  color  is  obtained  in  pieces  up  to  2  inches  in  diameter. 
The  greater  part  is  more  or  less  checked  witn  flaws,  or  is  marked  with 
clouay  lines  running  through  the  quartz  in  various  directions.  These 
lines  represent  joint  planes,  the  walls  of  which  have  been  firmly 
cemented  together  again  with  quartz.  In  many  cases  these  seams 
resist  f racturmg  as  strongly  as  the  solid  quartz,  so  that  they  do  not 
impair  the  strength  of  gems  cut  from  such  material.    One  prominent 

a  Mining  tor  gems  In  BrasU:  Eng.  and  lUn.  Jofor.,  June  10,  im. 
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set  of  these  seams  lies  nearly  flat  in  the  rock.  The  ledge  is  fractured 
by  uncemented  joints  into  lar^e  blocks.  The  most  prominent  set  of 
these  joints  has  a  northwest  direction  and  is  vortical. 

That  the  rose  quartz  will  hold  its  color  well  for  all  gem  purposes  is 
shown  by  the  persistence  of  the  rose  color  on  the  outcrop  of  this 
mineral  where  it  has  been  exposed  to  the  weather  for  long  periods. 
Other  places  blasted  into  several  years  ago  hold  the  same  rich  color 
on  their  surfaces  as  within  the  mass  of  the  rock.  Kose  quartz  can  be 
obtained  in  quantity  and  in  large  blocks  at  this  mine.  It  is  reported 
that  one  block  was  sawed  into  two  table  tops,  measuring  18  by  30 
inches.  The  massive  rose  quartz  is  sold  for  from  3  to  25  cents  per 
pomid,  according  to  depth  of  color  and  number  of  flaws  or  seams. 
Selected  material  brings  from  18  to  112  per  pound.         * 

COLORADO. 

Rose  quartz  has  been  found  at  several  localities  in  Colorado, 
especially  in  Fremont  County.  One  of  the  most  promisin^of  these 
is  the  Wild  Rose  claim,  located  in  May,  1907,  by  J.  D.  Endicott, 
of  Canon  City.  The  Wild  Rose  claim  is  6  miles  north  of  Texas 
Creek  and  is  located  on  a  steep  mountain  side  about  500  feet  above 
and  one-third  of  a  mile  west  of  the  junction  of  Echo  Canyon  and 
EastGulch.  The  country  rock  is  highly  crumpled  cyanite-mica  gneiss 
and  schist,  cut  by  hornblende  schist  beds.  The  rose  quartz  occurs 
in  a  lar^e  mass  or  ledge  that  forms  a  part  of  a  pegmatite  body.  The 
pegmatite  is  also  mica  bearing,  and  may  be  mined  for  this  mineral 
at  some  time.  The  rose  quartz  outcrops  for  about  150  feet  in  a 
north  and  south  direction  along  the  mountain  aide.  The  outcrop 
stands  about  20  feet  high,  though  the  true  thickness  of  the  mass 
could  not  be  determined^  as  its  dip  was  not  known.  Other  smaller 
masses  or  segregations  oi  quartz  occur  through  the  pegmatite.  Tlie 
greater  part  of  the  quartz  of  the  pegmatite  has  at  least  a  pale  rose 
color,  though  some  is  wlute.  Portions  have  a  deep  enough  color  and 
are  clear  enough  to  serve  for  gem  purposes.  Clear  translucent  to 
transparent  pieces  of  flawless  rose  quartz  up  to  2  inches  in  thickness 
can  M  obtained,  and  also  large  blocks  for  ornamental  purposes. 

CALIFORNIA. 

W.  D.  Parson,  of  Freeman,  Cal.,  reports  the  discovery  of  a  deposit 
of  rose  quartz  of  good  color  in  Kern  County.  Much  of  the  material 
near  the  surface,  at  least,  is  more  or  less  flawed,  so  that  specimens  of 
large  clear  or  translucent  material  are  difficult  to  obtain.  Mr,  Free- 
man states  that  the  color  of  the  quartz  is  good  and  that  the  quaUty 
will  probably  improve  on  openii^  the  deposit  deeper. 


J.  A.  Edman,  of  Meadow  YaUt 
rhodonite  obtained  from  and  aroi 
ville,  Indian  Valley,  Plumas  Count 
Consohdated  Jewel  Companv,  repi 
or  flesh  color  marked  with  black  IL 
same  uses  as  other  opaque  and  mi 
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RUBY. 

BURMA. 

The  production  of  ruby,  sapphire,  and  spinel  in  the  Burma  ruby 
mines  aistrict  during  1907^  amoimted  to  334,535  carats,  valued  at 
£95,114,  as  compared  with  326,855  carats,  valued  at  £95,540,  in  1906. 
Of  the  total  value  of  the  output,  ruby  amounted  to  £93,428,  and 
sapphire  and  spinel  to  £1,686.  The  production  for  1908  was  211,194 
carats,  valued  at  £47,921. *» 

The  occurrence  of  rubies  in  the  Kachin  HiUs  of  upper  Burma  is 
described  by  A.  W.  G.  Bleeck.<^  The  rubies  are  found  in  the  soil  and 
alluvial  deposits  as  well  as  in  river  gravels  on  the  eastern  slopes  of  the 
moxmtain  railge  between  Naniazeik  and  Manwe.  The  rock  of  this 
moxmtain  range  is  chiefly  granite  and  crystalline  limestone.  The 
crystalline  limestone  contains  various  contact  metamorphic  minerals 
as  garnet,  spinel,  chondrodite,  graphite,  forsterite,  besides  valuable 
rubies  and  spinels.  Doctor  JBleeck  calls  attention  to  the  theory  of 
origin  of  the  ruby  advanced  by  Messrs.  Brown  and  Judd  that  the 
rubies  of  the  Burma  ruby  mines  district  were  of  purely  chemical 
inorganic  origin,  and  then  presents  evidence  of  the  sedimentary 
chemico-organic  origin  of  the  limestones  of  Naniazeik  and  Manwe. 
It  is  probable  that  the  ruby-bearing  limestones  of  both  districts  were 
formed  by  similar  agencies. 

SAPPHIRE. 

MONTANA. 

Of  the  four  companies  producing  sapphire  in  Montana  during  1907 
only  one  was  in  operation  during  1908.  This  was  the  New  Mine 
Sapphire  Syndicate,  working  on  the  original  deposit  of  blue  sapphire 
in  Fergus  Coxmty .  The  discovery  of  a  new  deposit  of  sapphire  about 
3  miles  from  the  old  mine  in  Fergus  Coxmty,  between  Middle  and 
South  forks  of  Judith  River,  has  been  reported,  though  not  authenti- 
cated. 

INDIANA. 

Attention  was  called  by  Dr.  O.  C.  Farrington,  of  the  Field  Colum- 
bian Museum  of  Chicago,  to  the  prospecting  for  sapphire  in  placer 
gravels  bv  R.  L.  Royse,  of  Martinsville,  Ind.  Mr.  Royse  reports  this 
mineral  round  in  the  auriferous  glacial  drifts  of  Morgan  Coxmty. 
Nearly  all  the  sapphire  foxmd  has  a  oronze  color  with  a  marked  sheen 
or  chatovancy  due  to  luinute  regularly  arranged  inclusions.  One 
gem  cut  en  cabochon"  from  such  material  gave  a  very  fine  cat's-eye 
effect,  with  a  brownish  to  reddish  flash.  Mr.  Royse  calls  it  oriental 
girasol,  a  name  which  may  be  xised  with  a  certain  degree  of  accuracy. 

INDIA. 

Kashmir. — ^The  production  of  sapphires  dxiring  1907  from  the 
Kashmir  mines  <"  amoxmted  to  305,682  carats,  valued  at  £3,144,  as 
compared  with  2,837  carats,  valued  at  £1,327,  in  1906.     The  large 

«Rec.  Geol.  Survey  India,  vol.  37,  pt.  1, 1908. 

l>  Advance  statement  of  the  production  of  Tninftrftii^  in  India  In  1906.  by  the  Director  of  tbe  QedoalBal 
Survey  of  India,  June  10, 1909. 
•Reo.  Qeol.  Survey  India,  vol.  86,  pt.  8, 1908,  pp.  164-170. 
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increase  in  quantity  and  small  increase  in  value  was  due  to  the 
recovery  of  large  quantities  of  lower  grade  stones  along  with  the  few 
gems  or  high  value. 

Burma. — A  small  quantity  of  sapphire  is  obtained  from  the  ruby 
mines  each  year^  and  during  1907  ^  it  amounted,  along  with  spinel,  to 
£1,686  in  value. 

SATELJTE,  SERPENTINE  CAT'S-BYB. 

CALIFORNIA. 

The  variety  of  serpentine  mentioned  in  this  report  for  1907  as  cat's- 
eye  has  been  named  sateUte  "  by  the  Southwest  Turquoise  Company, 
of  Los  Angeles,  Cal.  This  company  obtains  the  mineral  from  Tulare 
County  where  it  is  found  in  se^entine  associated  with  asbestos.  It 
resembles  chrysotile  asbestos  in  some  particulars  but  is  harder  and 
has  a  rather  coarse  splintery  cleavage  in  place  of  the  fine  fibrous 
cleavage  of  asbestos.  The  color  is  opaque  greenish  gray  along  the 
fibers  and  dark  green  across  them.  The  cat's-eye  effect  is  perfect 
when  the  gem  is  cut  cabochon.  SateUte  is  being  introduced  in  the 
gem  markets  and  has  been  favorably  received  in  me  western  cities. 

SMITHSONITB,   **BONAMITB." 

NEW  MEXICO. 

The  apple-green  smithsonite,  which  so  much  resembles  chrysoprase 
in  color,  from  Kelly,  N.  Mex.,  has  been  called  "bonamite"  by  Good- 
friend  Brothers  of  New  York.  This  firm  has  cut  and  sold  a  quantity 
of  this  material.  This  smithsonite  has  been  found  in  large  Quantities 
in  the  mine  of  the  Tri-Bullion  Smelting  and  Development  Company, 
and  occurs  as  a  thick  crystalline  coating  or  incrustation  over  the  wans 
of  cavities.  It  assumes  mammillary  and  globular  forms  with  drusy 
surfaces.  The  gem  is  as  beautiful  as  chrysoprase,  though  greatly 
inferior  in  hardness. 

SPHENB. 

NEW  YORK. 

Dr.  E.  S.  Ward,  of  Rochester,  N.  Y. ,  reports  a  quantity  of  sphene  sold 
for  gem  purposes  during  1908.  This  came  principally  from  Switzer- 
land, though  a  small  quantity  of  old  stock  from  the  Tuly  Foster  mine, 
New  York,  was  also  used.  This  sphene  yields  very  brilliant  gems 
with  a  strong  play  of  colors  or  fire. 

THUUTE. 

NORTH  CAROLINA. 

Thulite  or  rose-colored  zoisite  occurs  in  the  mica  mines  in  North 
Carolina  associated  with  feldspar,  in  which  it  forms  patches  and 
CTOups  of  crystals,  sometimes  radiated.  Thulite  is  found  at  the 
Flat  Rock  mme  and  furnishes  attractive  gems  when  cut  cabochon 
with  the  inclosing  feldspar. 

a  Rec.  Geol.  Surrey  India,  voL 
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NORWAY. 

Dr.  E.  S.  Ward,  of  Rochester,  N.  Y.,  reports  several  hundred  pounds 
of  thulite  imported  from  Norway  for  gem  purposes. 

TOPAZ. 

UTAH. 

The  following  notes  on  the  occurrence  of  topaz  in  the  Thomas 
Range,  Utah,  have  been  abstracted  from  an  article  by  Horace  B. 
Patton."  This  occurrence  of  topaz  was  first  discovered  by  Henry 
Engelmann,  geologist  of  an  expedition  across  the  Great  Basin  of 
Utah  in  1859.  Little  was  heard  of  the  locaUty  or  of  the  topaz  crys- 
tals after  this,  however,  until  a  trip  was  made  to  the  region  and 
numerous  specimens  were  collected  m  1884  by  Prof.  J.  E.  Clayton, 
of  Salt  Lake  Citv.  Since  that  time  numerous  collectors  have  visited 
the  locahty  and  brief  descriptions  of  the  occurrence  and  crystals 
have  been  written. 

The  topaz  is  found  in  the  Thomas  Range  of  mountains  about  40 
miles  north  of  Sevier  Lake  and  a  little  over  40  miles  northwest  of 
Deseret.  Locally  the  mountains  are  called  the  DugwajT'  Range,  and 
the  topaz  locality  Topaz  Mountain.  Topaz  Mountam  is  8  miles 
northwest  of  Joy,  Juab  County.  The  Thomas  Ran^e  at  this  point 
consists  of  a  much  dissected  table-land  whose  southeast  face  rises 
precipitously  some  1,000  to  1,200  feet  above  its  base  for  a  distance  of 
4  or  5  miles.  The  part  called  Topaz  Mountain  is  that  portion  along 
the  southeast  side  where  topaz  crystals  have  been  foimd  most  abun- 
dantly. 

The  rocks  of  this  portion  of  the  Thomas  Range  are  of  volcanic 
origin  and  rest  on  sedimentary  formations  of  undetermined  age.  The 
only  sedimentary  rock  exposed  near  the  topaz  locality  is  a  bluish- 
gray  limestone.  Above  tnis,  in  order,  are  rhyolite  tuffs  and  lava 
flows,  andesitic  at  the  base,  with  several  hundred  feet  of  the  more 
acidic  rhyolite  above.  The  later  rhyolite  flows  compose  the  bulk 
of  the  volcanic  rocks,  and  the  latest  of  these  contain  the  most  topaz. 
The  rhyolite  varies  in  color  from  white  to  light  brown  or  brownish 

Kay.  It  shows  no  trace  of  glass  and  is  apparently  not  porphyritic. 
L  places  it  is  massive;  in  other  places  flow  structure  is  marked. 
Macroscopically  the  rock  appears  to  be  somewhat  kaolinized,  thou^ 
under  the  microscope  the  feldspars  are  seen  to  be  very  little  altered. 
The  microscopic  characters  indicate  a  devitrified  glassy  lava.  Litho- 
physse  *  occur  in  varying  quantity  through  the  rock,  and  are  more 
abundant  in  certain  portions  where  flow  structure  is  but  UtUe  devel- 
oped or  absent.  They  are  also  more  plentiful  in  light-colored  rhyo- 
lite with  an  evident  crystalline  texture  than  in  the  darker  and  more 
dense  portions.  Li  quarrying,  fine  specimens  of  lithoj^ysie  with 
numerous  crystal-lined  concentric  shells  are  obtained,  llie  crystals 
on  these  shells  are  quartz  and  sanadine.  On  weathering  under  desert 
conditions  the  rock  disintegrates  to  sand,  which  is  swept  away  by 

aTopas-bearlng  rhyolite  of  the  Thomas  Range,  Utah:  Ball.  Oeol.  Soc.  America.  toL  19, 19QS.  pp.  177-10 
b  Llthophyss  (stone  bubbles)  are  cellular  cavities  In  acidic,  glassy,  or  finely  crystalline  lavas.   They  coi»- 
slstof  concentric  shells  of  crystalline  material  grouped  about  a  cavity  or  core.    The  layers  are  oompoM  of 
crystals  of  such  minerals  as  quarts,  tridvmite,  feldspar,  topas,  garnet,  etc.    In  cross  section  the  dieUs  may 
^esentan  appearance  somewhat  like  the  petals  of  a  partly  opened  rose.    In  diameter,  lithopliyiB 
from  a  traction  of  an  inch  to  an  Inch  or  two. 
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the  winds,  so  that  soil  accumulates  only  in  more  favorable  places 
while  the  rock  is  left  bare.  The  delicate  shells  of  the  lithoph^ssB  are 
first  attacked  and  hollowed  out  by  erosion.  The  small  cavities  thus 
formed  are  enlarged  and  by  uniting  with  others  form  miniature 
caverns,  some  of  them  several  feet  across.  Thus  the  rock  presents 
a  rough  porous  surface  suggestive  of  a  huge  dry  sponge. 

Three  types  of  topaz  crystals  are  recognized  from  this  locaUty — 
fine  transparent,  rough  opaque,  and  smooth  opaque  varieties.  The 
opaque  crystals  make  interesting  cabinet  specimens.  The  trans- 
parent crystals  occur  principally  in  UthophyssB  cavities,  and  less 
often  in  irregular  cavities  with  no  trace  of  Uthophysse  structure. 
The  topaz  crystals  are  more  abundant  in  the  UthophyssB  where  the 
latter  are  characteristically  developed.  The  clear  crystals  grow  upon 
the  walls  of  the  cavities,  being  attached  at  one  or  both  enos  or  along 
part  of  or  on  a  whole  side.  Clusters  of  topaz  crystals  occur  in  some 
of  the  cavities.  The  cirstals  are  also  scattered  over  the  surface, 
where  they  have  been  left  by  the  disintegration  and  erosion  of  their 
matrix.  The  crystals  vary  from  a  beautiful  wine  color  with  brown 
tint  to  absolutely  colorless.  The  natural  color  of  the  crystals  in  the 
rock  unexposed  is  the  wine  color,  and  this  fades  on  exposure  to  the 
light.  After  exposure  for  fifty  to  seventy  hours  to  sunUght,  even 
the  deeper-colored  crystals  become  practically  colorless.  The  wine 
color  of  the  crystals  fresh  from  the  rock  is  quickly  destroyed  by  heat- 
ing. All  the  crystals  found  exposed  to  the  atmosphere  are  per- 
fectly colorless,  though  it  sometimes  happens  that  a  cluster  of  crys- 
tids  IS  partly  embedded  in  the  surface,  in  which  case  the  buried  por- 
tions have  retained  their  color,  while  those  exposed  to  the  hght  are 
perfectly  colorless.  The  briUiancy  of  these  transparent  topaz  crys- 
tals is  exceptionally  high  and  does  not  seem  to  be  affected  oy  expo- 
sure to  weathering.  The  majority  of  the  crystals  are  very  small  and 
but  a  small  percentage  are  over  one-fourth  or  one-eighth  of  an  inch 
long. 

The  rough  opaque  topaz  crystals  occur  scattered  through  the  solid 
rhy elite,  and  occasionally  project  into  cavities  where  the  free  por- 
tion is-  transparent.  These  crystals  are  larger  than  the  transparent 
ones  and  range  from  half  an  inch  up  to  2i  inches  in  length.  They 
generally  have  rough  prism  faces  and  ragged  ends.  The  interior  is 
crowded  full  with  minute  quartz  grains  and  crystals  which  average 
about  0.05  millimeter  in  diameter.  One  crystal  examined  showed 
that  the  quartz  grains  compose  about  one-sixth  of  the  bulk  of  the 
crystal. 

The  smooth  opaque  topaz  crystals  are  similar  to  the  rough  opaque, 
except  that  the  faces  are  smooth  and  better  developed.  They  were 
found  at  two  places  only,  and  were  embedded  in  fragments  of  rhyo- 
lite  tuff  that  had  been  caught  up  in  the  rhyoUte  flow.  An  analysis 
of  one  of  these  smooth  opaque  crystals,  based  on  the  excess  of  siuca, 
indicated  that  18.78  per  cent  of  the  material  was  quartz. 

Both  the  transparent  and  the  opaque  topaz  crystals  were  probably 
formed  by  the  same  processes — that  is,  by  vapors  or  solutions  con- 
temporaneous or  nearly  so  with  the  final  consoUdation  of  the  rock. 
The  crystals  in  the  cavities  grew  practically  unhindered,  while  those 
in  the  rock  formed  where  tne  feldspar  had  been  removed.  In  the 
latter  case  the  topaz  included  the  resulting  silica  as  quartz  grains 
and  crystals. 


842  MIKERAL  EBSOUBGES. 

Specular  hematite  occurs  in  minute  flakes  1  or  2  millimeters  in 
diameter  in  the  cavities  and  attached  to  rough  topaz  crystals.  A 
few  spessartite  garnets  occur  in  the  cavities  with  the  topaz  at  this 
locaUtVy  and  3  or  4  miles  to  the  west  numerous  garnet  specimens 
were  found  in  fair-sized  crystals.  Bixbyite  was  found  adhering  to 
rough  topaz  crystals. 

/Hiougn  topaz  crystals  are  present  over  a  larjee  area,  they  are  abun- 
dant over  a  limited  area  only,  probablv  half  a  nme  across.  The  weath- 
ering of  the  topaz-bearing  rnyoUte  has  left  topaz  crystals  scattered 
abundantly  over  the  surface.  These  crystals  are  mostly  very  small 
and  brilliant  though  a  few  large  transparent  crystals  have  been 
found.  The  tiny  crvstals  shine  DriUiantly  in  the  sunlight,  making 
it  difficult  to  locate  larger  crystals  by  their  reflections. 

The  transparent  topaz  crystals,  when  of  sufficient  size  for  cutting, 
make  very  oriUiant  gems,  though  perfectly  colorless.  They  are 
sold  under  the  name  of ''  white  topaz,  and  are  an  attractive  souvenir 
for  tourists.    The  crystals  are  also  highly  prized  for  collection  pur- 

{>oses  on  account  of  their  transparency  and  the  quahty  of  the  crystal 
aces.  A.  N.  Ailing^  has  described  the  following  forms:  Pinacoids, 
b  (010),  c  (001);  prisms,  m  (110),  1  (120);  macrodome,  d  (201); 
brachydomes,  f  (021),  y  (041);  pyramids,  i  (223),  u  (111),  o  (221), 
e  (441). 

TEXAS. 

P.  H.  and  R.  L.  Parker,  of  Streeter,  Mason  County,  report  a  pro- 
duction of  about  25  pounds  of  topaz  crystals,  some  of  which  are 
of  gem  quahty.  This  topaz  occurs  in  pockets,  partly  filled  with 
clay,  in  a  pegmatite ^^' vein''  cutting  a  gneiss  formation.  Topaz  is 
found  at  other  locaUties  in  this  reg[ion,  and  a  new  discovenr  was 
made  by  the  Parker  brothers  12  imles  north  of  Streeter.  At  the 
new  locaUty  topaz  in  good  crystals  is  reported  to  occur  with  blue 
feldspar. 

SOUTH  AMBRICA. 

Brazil. — ^A.  S.  Atkinson''  reports  that  old  topaz  mines  of  Boa 
Vista  and  Seramenhain  in  the  oasin  of  Arassuahy  River  have  been 
reopened  successfully  by  deep  mining  methods  after  the  open-cut 
work  had  been  abandoned.  Work  is  successful  at  the  Jos6  Correa 
and  Coxambee  mines  also.  The  gems  occur  in  a  gravel  bed  at  a 
depth  of  about  20  feet.  The  topazes  are  valued  for  the  beautiful 
lignt  to  dark-yellow  and  deep-rose  shades  displayed  by  them,  com- 
bmed  with  perfect  transparency.  A  specimen  m  the  Museum  at 
Rio  Janeiro  obtained  from  Jequitinhanha  River  at  Ouro  Preto 
weighs  nearly  2,000  grams.  It  has  a  beautiful  color,  and  is  perfectly 
transparent  and  absolutely  flawless. 

TOURMAMNB. 

MAINE. 

The  following  notes  on  tourmaline  and  other  gem  minerals  in  Maine 
have  been  prepared  from  an  article  bv  W.  R.  Wade.* 

The  gem-bearing  area  of  Maine  is  about  70  miles  long  and  15  miles 
wide,  extending  from  Auburn  to  Newry.     The  principal  gems  are  tour- 

«  Topss  from  the  Thomas  Range,  Utah:  Am,  Jour.  Bel.,  8d  ser.,  vol.  33, 1887,  p.  146^ 

«  MinlQK  for  gems  in  Bresil:  Eng.  and  liln.  Jour.,  June  19, 1909. 

e  Gem-bearlng  pegmatites  of  western  Maine:  Eng.  and  liin.  Jour.,  Jnas  6, 1900. 
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malines  and  beryl  and  are  found  in  pegmatites.     The  latter  are 

Eartially  banded^  consisting  of  a  layer  of  graphic  granite  next  to  the 
anging  wall,  a  streak  of  very  coarse  pegmatite,  the  '^mineral  sheet" 
carrying  the  gems,  a  band  of  nearly  pure  potash  feldspar,  a  garnet 
streak,  and  another  band  of  graphic  eranite  neitt  to  the  foot  wall. 
The  tourmaline  occurs  in  pockets,  and  the  beryls  are  generally  em- 
bedded in  the  ''mineral  sheet." 

The  mine  of  the  Maine  Tourmaline  Company,  at  Auburn,  is  on  the 
gentle  slopes  on  the  southeast  side  of  Mount  Apatite.  The  pegmatite 
outcrop  forms  a  ledge  from  5  to  10  feet  high  and  strikes  northwest 
with  a  low  northeast  dip.  The  coimtry  rock  is  mica  schist  which, 
with  the  pegmatites,  is  cut  by  two  small  trap  dikes.  The  structure 
of  the  pegmatite  is  as  follows:  Upper  graphic  granite  4  to  6  feet  thick, 
''mineralsheet"  2  to  5  feet  thick,  feldspar  zone  below  about  2  feet 
thick,  thin  gametiferous  streak,  lower  graphic  granite  about  8  feet 
thick.  Mining  is  carried  only  to  the  garnet  streak  between  the  lower 
graphic  granite  and  the  feldspar  streak.  The  mine  is  opened  by 
three  cuts,  the  largest  of  which  is  30  by  60  feet  across  and  14  feet 
deep.  The  rock  is  removed  by  blasting  and  the  mineral  sheet  by 
small  blasts  and  pick  where  gem  pockets  are  thought  to  be  near. 
Near  the  pockets  transparent  clevelandite  and  graphic  tourmaline 
(][uartz  are  encoimtered.  Closer  to  the  pockets  lepidoUte  occurs  and 
is  often  associated  with  muscovite  crystals,  sometimes  intergrown 
with  it  in  the  pockets.  The  upper  part  of  the  pockets  is  generally 
lined  with  beautifully  crystallized  quartz,  mica,  and  clevelandite; 
the  lower  part  contains  porous  decomposed  potash  feldspar;  occa- 
sionally pink  and  green  tourmaline  crystals  are  grown  into  the  upper 
crystallized  surface  of  the  pocket,  though  generally  the  gems  are  in 
the  clav  at  the  bottom.  Mitny  of  the  tourmaline  crystals  are  broken 
or  badly  flawed,  though  a  few  perfect  ones  are  found.  A  number  of 
the  pockets  are  barren  or  ''dead  pockets,"  and  contain  large  quan- 
tities of  lepidolite  and  apatite.  The  quartz  crystals  in  the  gem 
pockets  are  coated  with  a  thin  crust  of  minute  crystals;  those  in  the 

dead  pockets"  do  not  have  this  coating.  This  mine  yields  princi- 
pally green  and  pink  tourmalines,  the  latter  in  smaller  quantity.  In 
1904  a  series  of  pockets  were  opened  which  contained  nne  dark-blue 
tourmaline  of  nearly  oriental  sapphire  shade. 

The  cost  of  mining  a  ton  of  rock  at  the  Maine  Tourmaline  Com- 
pany's mine  during  1904  and  1905,  exclusive  of  superintendence  and 
oflice  expenses,  was  as  follows:  Labor,  28.3  cents;  fuel,  2.3  cents; 
explosives,  5.9  cents;  repairs,  renewals,  oil,  etc.,  0.4  cent;  total, 
36.9  cents. 

The  Pulsifer  mine  is  near  the  Maine  Tourmaline  Company's  mine 
at  Moimt  Apatite.  The  deposit  was  opened  in  1901  or  1902  by  a 
small  open  cut.  One  of  the  products  of  this  mine  consisted  of  nearly 
3,000  transparent  purple  apatite  crystals  all  foxmd  in  one  pocket. 
The  largest  crystals  were  about  2  inches  long.  The  tourmaline 
crystals  occur  very  much  as  described  above,  and  are  of  fine  pink  and 
green  color.     The  small  cut  has  yielded  many  beautiful  crystals. 

The  Towne  lease  was  taken  up  by  the  Maine  Feldspar  Company 
and  operated  by  a  steam  drill  and  derrick.  The  company  worked 
for  feldspar  and  left  the  gems  to  Mr.  Towne  as  a  royi " 
$1,500  worth  of  green  tourmaline  was  obtained 
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In  the  Hatch  mine,  near  the  top  of  Mount  Apatite,  feldspar  is  the 
principal  product.  Some  tourmaline  was  obtained  from  the  first 
opening  made  in  1882. 

The  Serry  mine,  about  2  miles  south  of  Mount  Apatite,  is  chiefly  a 
feldspar  deposit.  Pink  and  green  tourmaline  of  gem  quality  are  oc- 
casionally found. 

The  Merrill  mine  is  in  the  tovmship  of  Hebron,  about  16  miles  north- 
west of  Mount  Apatite.  The  *^vein"  is  12  to  14  feet  wide,  and  lies  in 
mica  schist.  Omy  a  small  amoimt  of  work  has  been  done  here,  though 
some  very  deep-colored  red  tourmalines  were  obtained. 

COLORADO. 

C.  A.  Beghtol,  formerly  of  Canon  City,  mined  for  tourmalines  at  two 
places  norm  of  the  Royal  Gorge  of  the  Arkansas  during  1906  and 
1907.  These  were  the  Koval  Gorge  No.  1  mine,  5  miles  N.  70**  W.  of 
Canon  City,  and  the  Royal  Gorge  No.  2  mine,  4  miles  due  northwest 
of  Canon  City.  The  No.  1  mine  is  in  the  east  wall  of  a  canyon  enter- 
ing the  Royal  Gorge  from  the  north  and  about  200  yards  from  the 
gorge  and  about  300  feet  above  the  bottom  of  the  canyon.  The 
country  rock  is  muscovite-biotite  gneiss,  cut  by  numerous  pegmatites 
ranging  from  an  inch  to  several  feet  in  thickness.  The  pegmatites 
are  approximately  conformable  with  the  gneiss,  which  strikes  about 
northeast  with  a  nearly  vertical  dip.  The  tourmalines  were  foimd  in 
a  vein  along  the  northwest  side  or  a  4-foot  pegmatite.  The  pegma- 
tite has  resisted  erosion  better  than  the  inclosmg  gneiss  and  stands  out 
as  a  high  wall  on  the  steep  side  of  the  canyon.  The  vein  was  found 
through  a  distance  of  only  6  feet,  and  then  pinched  out.  It  is  re- 
ported to  have  been  a  lens-shaped  pocket  nearly^  a  foot  thick  in  the 
thickest  part  and  to  have  yielded  some  very  fine  pink,  green,  and  col- 
orless tourmaline  crystals.  No  further  work  was  done  after  the  gem 
pocket  had  pinched  out.  A  quartz  streak  along  the  wall  of  the  peg- 
matite contained  much  well-crystallized  black  tourmaline  and  srn^ 
mica  crystals. 

The  No.  2  mine  is  on  the  dissected  plateau  north  of  the  Royal  Grorge 
and  about  2  miles  from  the  gorge.  It  is  in  a  low  oval  hill  about  200 
yards  east  of  the  Mica  Hill  mica  mine.  Each  of  these  hills  is  com- 
posed of  pegmatite  inclosed  in  contorted  biotite  and  hornblende 
gneiss.  Tne  two  outcrops  of  pegmatite  do  not  appear  to  be  connected, 
and  have  yielded  unlike  minerals.  In  the  mica  mine  both  beryl,  in 
crystals  up  to  6  inches  in  diameter,  and  columbite,  in  masses  of  several 
pounds  weight,  have  been  found.  The  pegmatite  of  the  No.  2  mine 
contains  colored  tourmaline  and  lepidolite  or  lithia  mica.  The  lepido- 
lite  has  been  found  in  streaks  and  irre^lar  masses  up  to  several  inches 
in  thickness  in  a  number  of  places  m  the  pegmatite.  Much  of  the 
tourmaline  is  associated  with  the  lepidolite,  though  some  is  inclosed 
in  feldspar  and  quartz.  At  the  time  of  the  writer's  visit  no  pockets 
or  cavities  with  tourmaUne  crvstals  were  exposed,  and  the  tourmaline 
observed  was  '^frozen"  in  the  pegmatite.  The  colors  observed  in 
different  crvstals  and  in  different  parts  of  the  same  crystals  were  light 
and  dark  lilac  pink,  light  and  green,  and  very  dark  inaigo  color  G>lue). 
Part  of  the  tournialine  is  partly  decomposed  or  altered  to  a  softer 
mineral,  though  still  retaimng  the  form  and  colors  of  the  tounnaline. 
The  greater  part  is  opaque  to  translucent,  though  some  transparent 
gem  material  is  reported  to  have  been  found. 


FBECI0U8  STONES.  845 

CALIFORNIA. 

The  production  of  tourmaline  in  the  United  States  during  1908  re- 
ported to  the  Survey  was  greater  than  during  1907  by  1,160  pounds. 
This  production  came  from  California,  Connecticut,  and  Mame,  the 
bulk  of  it  coming  from  California.  In  California  the  principal  output 
was  from  the  mines  of  the  Mesa  Grande  region,  with  a  smaller  output 
from  the  Rincon,  Ramona,  and  Fala  districts.  The  principal  pro- 
ducers reporting  from  Mesa  Grande  were  the  Himalaya  MiTiing  Com- 
pany and  the  San  Diego  Tourmaline  Mining  Company.  The  latter 
company  reports  a  large  production  of  green  tourmalme,  with  one  per- 
fect stone  weighing  55  carats  after  cutting.  A  quantity  of  pink  tour- 
maline was  obtained  also. 

Edward  H.  Davis,  of  Mesa  Grande,  Cal.,  states  that  a  large  quantity 
of  tourmaline  was  purchased  in  San  Diego  by  Chinese  and  Japanese 
agents  during  1908.  ^  Principally  the  checked  gem  material  suitable 
for  cabochon  cutting  is  purcnased  for  the  Orient.  It  is  thought  to  be 
used  in  bead  necklaces  with  jade  by  the  wealthier  classes. 

BURMA. 

The  production  of  tourmaline  from  the  ruby  mines  district  of 
Burma  during  1907  amounted  to  20  pounds,  valued  at  £293,  ^  a  large 
decrease  from  that  of  1906,  which  amounted  to  193  pounds,  valued 
at  £1,001. 

BRAZIL. 

A.  S.  Atkinson  ^  mentions  tourmaline  mining  as  one  of  the  most  im- 
portant industries  of  Brazil.  The  deposits  occur  over  a  large  area 
extending  from  Itamarandiba  northeastward  to  Piauhy  River,  a 
branch  or  the  Arassuahy,  and  thence  west  and  northwest  as  far  as 
Boqueirao  and  San  Antonio  das  Salinas,  State  of  Minas  Geraes.  In 
the  districts  of  Theophilo  Ottoni  and  Arassuahy  about  800  persons  are 
engaged  in  tourmalme  mining.  The  gems  occur  in  granite  and  peg- 
matite veins  along  the  river  banks,  where  they  are  washed  out  by  the 
natives  in  some  quantity.  At  Theophilo  Ottuni  the  tourmaline  occurs 
in  gravel  beds  under  several  feet  of  forest  soils.  These  deposits  are 
stripped  and  worked  rather  systematically.  The  gems  here  are  of 
ordmary  bottle-green  color,  though  they  are  obtained  in  such  quantity 
as  to  pay  well.  Perfectly  transparent  green  tourmalines  are  obtained 
from  the  Larangeiras  mine  at  Arassuahy,  in  the  district  of  Itinga.  A 
deposit  of  blue  and  red  tourmaline  has  been  found  rather  recentlv  at 
San  Miguel,  not  far  from  the  Larangeiras  mine.  So  far  most  of  these 
tourmalines  are  badly  checked  so  that  only  small  gems  can  be  cut 
from  them. 

TURQUOISE. 

The  production  of  turquoise  in  the  United  States  during  1908  was 
large  and  came  from  New  Mexico,  Nevada,  Arizona,  CaUfomia,  and 
Colorado.  The  demand  for  turquoise  matrix  was  greater  than  for  the 
higher  grade  pure  stone,  though  considerable  of  the  latter  was  pro- 
duced along  with  the  matrix  material.  The  production  of  turauoise 
matrix  ana  turquoise  amounted  to  nearly  15  tons,  for  whicn  the 

a  Rec.  Oeol.  Survey  India,  vol.  37,  pt.  1, 1906. 
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value  was  estimated  as  $5  per  pound  for  the  roughly  selected  mate- 
rial at  the  mines.  No  attempt  has  been  made  to  separate  accord- 
ing to  quantity  and  value  the  production  of  selected  pure  turquoise 
h*om  that  of  the  matrix.  Some  of  the  producers  furnished  such 
statements;  the  majority  gave  the  production  as  a  whole. 

NEW  MEXICO. 

The  turauoise  production  in  New  Mexico  during  1908  came  from 
the  Burro  Mountains  and  Little  Hachita  Mountain  regions  in  Grant 
County,  and  from  Cerrillos,  Santa  Fe  County.  In  the  Burro  Moun- 
tains the  turquoise  output  came  from  a  new  deposit,  opened  by 
W.  R.  Wade^  of  the  Azure  Mining  Company,  and  a  small  quantity 
from  the  Porterfield  mine,  described  in  this  report  for  1907.  Mr. 
Wade  "  describes  the  deposit- opened  by  him  as  an  irregular  dike  or 
neck  of  porphyry,  probably  granite  porphyry,  of  rather  fine  grain. 
The  turquoise  occurs  in  a  soft  altered  zone,  m  which  the  feldspars  are 
largely  kaolinized.  This  zone  follows  a  set  of  parallel  sUps  on  the 
western  side  of  the  porphyry  mass.  The  deposit  has  been  exposed 
through  a  width  of  40  feet  and  a  length  of  125  feet  by  2  shafts  with 
tunnels  at  the  20-foot  and  40-foot  levels.  A  tunnel  is  to  be  driven 
in  at  a  lower  level  in  the  side  of  a  canyon.  Though  originally  opened 
for  turquoise  matrix,  considerable  pure  turquoise  has  been  found, 
one  nugget  weighing  1,500  carats.  Several  pounds  of  pure  vein  tur- 
quoise was  obtained  from  near  this  nugget,  and  in  one  place  the 
vein  was  3  inches  wide. 

Mr.  Wade  states  that  the  deposit  was  worked  by  the  Aztecs  down 
to  the  present  first  level.  The  workings  are  so  old  that  they  are 
only  seen  when  encountered  in  the  dnfts  and  crosscuts.  The  an- 
cients evidently  filled  in  the  openings  and  the  filling  has  become  so 
hardened  that  it  is  often  easiest  to  remove  it  by  blasting.  Numer- 
ous stone  implements  and  fragments  of  t^harcoal  are  found  in  these 
old  workings. 

M.  W.  rorterfield  and  George  W.  Robinson  renort  the  develop- 
ment of  a  turquoise  deposit  in  the  Little  Hachita  Mountains.  Tms 
deposit  is  about  6  miles  west  of  Hachita  Station.  The  turquoise  is 
found  in  seams  in  porphyry.  The  principal  yield  is  stated  to  be  in 
high-grade  matrix,  thougn  some  pure  turquoise  is  obtained. 

NEVADA. 

The  production  of  turquoise  in  Nevada  during  1908  came  from 
Esmeralda,  Nye,  and  Wasnoe  counties.  In  Esmeralda  County,  near 
Millers,  the  Himalaya  Mining  Company  operated  the  Royal  Blue 
mine,  formerly  owned  by  Wilfiam  Petry,  of  Los  Angeles.  Mr.  Petiy 
also  worked  at  this  locality  part  of  the  year,  and  the  remainder  of 
the  year  in  Nye  County.  H.  W.  Lindemann,  of  Denver,  Colo., 
reported  the  purchase  of  a  small  quantity  of  turquoise  at  Reno, 
Washoe  County*  this  material  may  have  come  from  another  locality. 
The  Himalaya  Company  reports  a  large  production  of  fine  gem  tur- 
quoise. Other  compames  operated  for  turquoise  in  Nevada  during 
1908,  but  failed  to  report  the  results  of  their  work.  A  discovery^ 
turquoise  has  been  reported,  however,  at  Searchlight,Lincoln  County.* 
It  is  said  that  a  stone  weighing  320  carats  and  worth  $2,600  was  found. 

aLettor  dated  January  11. 1909.  ^Jewotor'sCiioalar  Wwkly,  livoh 3, 190». 
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ARIZONA.  ^ 

The  production  of  turquoise  in  Arizona  was  all  from  Mohave 
County,  where  turquoise  is  found  in  the  faUls  to  the  east  and  south  of 
Mineral  Park.  These  hills  are  Ithaca  P^ak,  1  mile  east  of  Mineral 
Park;  Aztec  Mountain,  1}  miles  southeast  of  Mineral  Park  and  1 
mile  south  of  Ithaca  Peak;  and  on  the  end  of  the  ridse  one-third  of 
a  mile  west  of  south  of  Mineral  Park.  Turquoise  is  also  reported  to 
have  been  found  on  a  mountain  four-fifths  of  a  mile  east  or  south  of 
Mineral  Park.  There  are  several  mining  companies  and  individuals 
interested  in  turquoise  claims  in  this  district.  Some  of  these  oper- 
ate intermittentlv;  others  work  their  claims  regularly.  At  the  tune 
of  visit  (September,  1908),  four  companies  were  mminjg  turquoise. 
The  following  is  a  List  of  the  companies  and  individual  owning  or 
operating  turquoise  mines  or  claims  in  the  Mineral  Park  region :  Aztec 
Turquoise  Company,  13  claims;  Arizona  Turquoise  Company,  a 
portion  of  William  Tell  claim;  Los  Angeles  Gem  Company,  a  portion 
of  WilUam  Tell  claim;  Southwest  Turauoise  Company,  rour  claims; 
James  Uncapher,  one  claim ;  Mineral  ParK  Turquoise  Mining  Company, 
two  claims;  John  Caswell,  one  claim;  Mrs.  John  Kay,  one  full  claim 
and  fractions  of  two  claims. 

The  turquoise  deposits  of  Mineral  Park  are  in  certain  of  the  hills 
and  peaks  alon^  the  west  side  of  the  Cerbat  Range  of  mountains,  at 
elevations  ranging  from  4,500  to  5,000  feet  above  sea  level.  Accord- 
ing to  F.  C.  Schrader**  the  greater  part  of  these  mountains  are  com- 
posed of  pre-Cambriangneissesandschistscut  by  later  granites  and  por- 
phyries. Prominent  among  the  pre-Cambrian  rocks  are  hornblende 
gneisses  and  schists  and  granite  gneiss,  which  outcrop  in  the  country 
around  the  hills  in  which  tne  turquoise  is  found.  The  turquoise  occurs 
in  certain  of  the  later  intrusive  porphyries,  whoseoutcrops  form  rugged 
rocky  hills  and  peaks.  Two  vaneties  of  porphyry  are  recognized, 
gramte  porphyry  and  quartz  porphyry,  evidently  phases  of  the  sair 
rock  with  vanations  in  texture.  The  change  from  one  to  the  oth 
often  occurs  in  different  parts  of  the  same  turquoise  deposit,  and  mi 
take  place  within  a  few  feet.  The  granite  porphyry  is  typical  of  th 
rock,  Deing  composed  chiefly  of  phenocrysts  or  quartz  and  orthoclat 
in  a  medium-grained  groundmass  of  the  same  minerals.  Reinnantt> 
of  altered  biotite  crystals  are  observed  in  thin  section.  Large  quan- 
tities of  muscovite,  probably  chiefly  secondary  sericite,  occur  in  some 
of  the  porphyry.  Microcline,  zircon,  and  secondary  epidote  an 
sometimes  present.  In  the  quartz  porphyry  the  phenoivysts  are  the 
same  as  in  the  granite  porphyry  and  the  groundmass  ii  finer  grained. 
In  one  thin  section  examined,  the  groundmass  was  veiy  fine  grained 
and  exhibited  a  partial  spheruhtic  texture,  as  in  rhyoUte.  The  partly 
corroded,  glassy  quartz  phenocrysts  are  more  promineit  macroscop- 
icallyin  the  quartz  porphyry  thaninthegranite  porphyry.  Both  types 
of  porphyry  nave  undergone  more  or  less^alteration,  espetially  around 
the  turquoise  deposits.  Besides  the  sericitization,  the  feldspars  of  the 
rock  are  also  partially  kaolinized,  and  the  biotite  mica,  when  present, 
has  been  altered  or  removed.  Accompanying^  the  decomposition  of 
the  porphyries  there  was  a  silicification  in  which  quartz  was  depos- 
ited m  joints  and  seams  through  the  rock  and  even  between  the  grains. 
In  this  way  the  rock  has  been  hardened  so  that  it  resists  erosion 
• \ 

a  Minenl  deposits  of  Kohsv^  Cooatyi  ArU.:  Boll.  U.  8.  G«ol.  Survey  ^q.  340^  19Q8^p.  66-^0. 
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strongly  and  forms  niggedi  hills.  The  outcrop  of  the  decompoaed 
siUci&a  porphyries  are  oftvi  rough,  with  projecting  quartz  vemlets 
and  seams  or  hard  silicifetl  portions  standing  above  the  softer  feld- 
spathic  material.  The  latter  has  been  removed  from  the  surface  by 
erosion  in  some  places,  leaving  cavities  between  the  quartz  veinletB 
and  masses.  In  places  the  rocks  are  much  stained  by  limonite,  both 
along  joints  and  seams  of  quartz  or  turquoise.  The  brown  limonite 
Btains  evidently  come  from  formerly  existing  iron  sulphides,  and  in 
one  place  remains  of  the  sulphide  were  stiQ  visible  along  a  badly 
stained  turquoise  reinlet.  The  rock  is  more  or  less  stained  blue  and 
green  with  copper, especially  where  altered  andkaoUnized.  It  appears 
that  some  of  the  turquoiae  may  have  formed  directly  from  kaohn  by 
the  addition  of  phosphate  ana  the  copper  stains,  for  specimens  are 
found  that  show  a  gradation  from  good  turquoise  to  soft  semitur- 
quoise  and  to  copper-stained  kaolin,  and,  furthermore,  balls  or  patches 
of  material,  which  may  have  once  been  feldspar  phenoerysts,  are  found 
that  range  from  kapbn  to  semiturquoise  to  turquoise.  In  one  of  the 
mines  the  semiturquoise,  about  4  in  nardness,  contained  a  good  deal  of 
phosphate,  with  alum  and  copper  sulphate  through  it.  It  appeared  to 
have  formed  from  kaolin  and  had  assumed  a  nodular  form.  Portions 
contained  large  amounts  of  free  alum  and  small  amounts  of  free  copper 
sulphate.  The  color  of  tlds  semiturquoise  was  a  beautiful  dark  tur^ 
quoise  blue  in  places  and  Ughter  shades  in  others.  Evidently  much 
of  the  turquoise  has  been  deposited  from  solution,  for  it  occurs  in 
seams,  veinlets,  and  veins,  and  in  patches  or  streaks  in  quartz  seama 
"ind  veinlets  occupying  original  joints  or  fissures  in  the  rock.  Occa- 
onally  there  is  a  tendency  for  nuggets  or  nodules  to  develop,  esp&- 
lally  in  the  larger  veinlets,  or  veins,  or  in  masses  of  kaolinized  feld- 
;)ar.  The  turquoise  in  the  veinlets  and  seams  does  not  often  assume 
nodular  form,  as  is  common  in  the  deposits  in  the  Burro  Mountains 
jf  New  Mexico. 

The  principal  work  of  the  Aztec  Company  has  been  on  the  Mont« 
Cristo  claim,  on  the  southeast  end  of  Ithaca  Peak  near  the  top;  the 
Queen  claim,  on  the  south  side  of  the  west  end  of  Ithaca  Peak;  Uie 
Peacock  claim,  on  the  north  side  of  Aztec  Mountain;  and  the  Aztec 
and  Turquoise  King  claims,  on  the  south  side  of  Aztec  Mountain. 

The  Monte  Cristo  claim  extends  N.  85"  W,  over  the  top  of  the  south- 
east end  of  Ithaca  Peak.     Below  and  to  the  southwest  of  the  top  of 
the  mountain  two  openings  have  been  made  on  the  precipitous  slopes. 
At  the  west  end  of  these  a  15-foot  tunnel  has  been  driven  in  from  a 
imall  open  cut.     The  rock  is  decomposed,  siUcified  quartz  porphyry, 
^ntaining  many  quartz  seams.    Some  good,  pure  turquoise  has  betna 
obtained  m  tlis  opening,  chiefly  in  the  quartz  seams.     Nodules  asd 
nuggets  of  semiturquoise  saturated  with  alum  and  a  little  ooppor 
sulphate  were  associated  with  the  turquoise  in  the  rocks.     This  mtt- 
rial  desiccated  and  cracks  open  where  e. 
other  cut  on  the  southwest  side  of  the  r 
much  good  iurquoise.     E.  J.  McNulty, 
states  that  ebout  2  tons  of  selected  roug 
from  this  cat  in  the  last  six  years.    1 
seams  of  goid  turquoise,  one  ranging  fro 
A  tunnel  is  being  driven  through  the  to] 
the  open  cvt.     This  tunnel  was  140  feet 
and  was  to  he  carried  25  feet  farthei 
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^  Viind  on  the  northeast  side  of  the  ridge.  It  was  necessary  to  open 
"^^        IB  tunnel  in  order  to  remove  the  waste  from  the  opening  on  the 

Vtheast  side  of  the  ridge  directly  above  the  Arizona  l^irquoise 

^r.       impany's  mine,  since  the  waste  rock  could  not  be  cast  on  the 

•  4         rizona  Turquoise  Company's  property.    By  removing  through  the 

'^/        imnel  the  waste  can  be_  dumped  on  the  Aztec  Company's  own  land. 

N?veral  seams  of  turquoise  were  found  in  the  timnel,  one  lying  nearly 

1 1  at  and  associated  with  quartz.    The  small  openings  above  the 

.Arizona  Turguoise  Company's  property  expose  a  number  of  seams  of 

good  turquoise  with  quartz. 

The  Queen  claim  extends  west  of  north  over  a  small  knob  on  the 
western  end  of  Ithaca  Peak.  The  work  consists  of  several  small  open 
cuts  and  two  short  tunnels  at  the  base  of  the  cliffs  on  the  south  side 
of  the  knob  and  at  the  top  of  the  talus  slope.  The  rock  is  decom- 
posed, silicrfied  granite  porphyry,  with  quartz  veinlets  cutting  it  at  all 
angles.  The  turquoise  occurs  in  seams  alone  and  with  quartz, 
kaolin,  limonite,  and  shows  a  tendency  toward  a  nodular  form. 
Much  of  the  turquoise  is  too  soft  and  of  too  pale  color  for  good  gem 
purposes,  though  it  coiild  be  used  for  low-grade  matrix  stones. 
Some  of  it  has  a  greenish  color.  Irregular  lumps  of  soft  pale  turquoise, 
measuring  2  to  3  inches  across  and  5  to  6  inches  long,  were  seen  on  the 
dump. 

In  the  Peacock  claim  a  streak  of  tur(][uoise  was  opened  by  pits  and 
an  open  cut  6  to  20«feet  deep,  all  withm  a  length  of  about  150  feet. 
The  mclosing  rock  is  decomposed,  silicified  granite  porphyry.  The 
turquoise  occurs  in  a  main  vem  6  to  8  inches  thick,  striking  N.  30^  W., 
with  a  dip  of  80^  E.,  and  in  cross  joints  or  seams,  a  prominent  set  of 
which  had  a  strike  of  N.  60°  E.  and  a  dip  of  55"*  SE.  The  better 
turquoise  is  found  in  the  thin  seams,  and  much  of  that  in  the  lai^e 
seam  is  pale  colored  to  nearly  white. 

The  Aztec  claim  was  opened  by  the  Aztecs  in  prehistoric  times,  and 
a  large  cjuantity  of  the  stone  implements  used  by  them  were  found  in 
the  ancient  workings.  The  workings  consisted  of  pits  filled  with  rub- 
bish and  a  few  small  timnels  15  to  20  feet  long.  The  recent  work  con- 
sists of  an  open  cut  60  feet  long,  east  and  west,  and  12  feet  deep  in 
the  hillside,  with  two  irregular  openings  driven  in  from  the  main  cut. 
One  of  these  is  a  shaft  30  feet  deep.  The  rock  is  decomposed,  silici- 
fied porphyry,  cut  by  many  quartz  seams  and  veinlets.  Tne  turquoise 
occurs  principally  in  seams  striking  nearly  east  and  west  with  a  low 
dip  to  the  south.  The  seams  are  irregular  in  size  and  open  out  from 
films  into  sheets  1  to  2  inches  thick.  The  thicker  portions  have  a 
pale  color  and  are  sometimes  greenish.  About  a  dozen  of  the  east 
and  west  streaks  were  encountered  in  the  workings,  along  with  a  few 
streaks  running  in  other  directions.  A  white  clay  streak,  encoim- 
tered  in  the  tunnel,  appears  to  have  cut  off  the  turquoise  veins  bevond 
it.  No  real  high-grade  turquoise  has  been  obtained  from  this  claim. 
Lower-grade  material  is  abimdant,  however,  and  large  quantities 
could  be  obtained  for  matrix  stones  if  dcmanaed. 

The  Turquoise  King  claim,  a  few  hundred  yards  west  of  the  Aztec 
daim,  has  oeen  opened  by  several  pits  and  cuts  with  results  similar 
to  those  in  the  Aztec  claim. 

Small  pieces  of  turquoise  found  around  the  ancient  workings  and 
on  Aztec  Mountain  indicate  that  the  ancients  obtained  a  better  grade  • 
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of  turquoise  than  that  now  found.    It  is  therefore  thought  probable 
that  the  same  material  will  be  found  ajgain. 
The  Aztec  Turquoise  Company  ships  for  cutting  only  the  best 

1)ure  blue  turquoise  and  hign-grade  matrix.  Large  quantities  of 
ow-grade,  soft,  and  offcolor  rough  and  matrix  material  is  thrown 
away  or  buriea.  The  gems  are  cut  at  the  company's  shop  in  New 
York  and  the  pure  stones  are  guaranteed.  They  are  marked  on  the 
back  with  an  AZT  monogram  occupying  the  space  of  one  letter. 
Tlie  best  turquoise  comes  from  the  Monte  Cristo  claim.  It  has  a 
rich  deep  blue  color  and  takes  a  brilUant  polish.  The  matrix  stones 
show  pleasing  contrasts  between  the  dark  blue  of  the  turquoise  and 
the  dark-brown  limonite  stains,  with  sometimes  gray  quartz  or  rock 
fri^ments. 

The  portion  of  the  WilKam  Tell  claim  worked  by  the  Arizona 
Turquoise  Company  is  directly  below  and  adjoins  on  the  south  the 
Monte  Cristo  claim  of  the  Aztec  Turquoise  Company.  The  deposit 
is  on  the  steep,  cUff-like  northeast  slope  of  Ithaca  Peak,  down  whidi 
the  waste  rocK  from  the  workings  shde  several  hundred  feet.  The 
operations  consist  of  a  cut  in  the  mountain  side  with  a  working  face 
nearly  50  feet  high.  This  face  is  carried  back  by  steps  or  benches 
12  to  15  feet  high.  Deep  holes  are  drilled  and  the  rock  of  the  suc- 
cessive benches  pushed  out  on  to  the  floor  of  the  cut  by  blasts.  Iii 
this  way  masses  weighing  several  hundred  tons  are  loosened  and 
broken  so  that  they  can  be  sledded  and  the  tprquoise  picked  out. 
Where  patches  of  fine  blue  turquoise  occur  they  are  carefully  chipped 
out  witn  gads  and  chisels.  The  turquoise  is  closelv  sorted,  only  the 
better  grades  beine  shipped.  The  greenish,  pale  blue,  and  soft 
turquoise  is  discarded  and  d^troyed.  Some  very  fine  pure  blue 
turquoise  of  deep  color  is  obtained,  though  the  prmcipal  yield  is  in 
matrix  gem  material.  Guy  Atlee,  superintendent,  states  that  occa- 
sionally lumps  of  over  a  pound  in  weight  of  nearly  pure  turquoise 
are  obtained.  The  lumps  are  generally  of  matrix  and  come  from 
enlarged  portions  of  the  turquoise  seams.  The  latter  occur  plenti- 
fully m  parts  though  without  definite  position  through  the  rocK.  In 
the  workings  no  attempt  is  made  to  foUow  particular  seams  through 
any  distance,  but  the  rock  is  quarried  as  a  whole,  and  the  turquoise 
seams  and  patches  are  picked  out  of  the  blocks.  The  method  of  the 
occurrence  of  the  turquoise  in  decomposed,  silicified  quartz  porphyry 
is  the  same  as  in  the  Aztec  Company's  mine  directly  above.  The 
^em  material  is  all  shipped  and  cut  at  the  company's  plants  in  New 
X  ork  and  Denver. 

The  deposit  of  turquoise  worked  by  the  Los  Angeles  Gem  Company, 
a  few  hundred  feet  northwest  of  that  of  the  Arizona  Turquoise  Com- 
pany, is  also  located  on  the  very  steep  northeast  slope  of  Ithaca  Peak, 
above  a  rocky  cUff.  The  mining,  wnich  is  tmder  the  supervision  of 
E.  E.  Peck,  president  of  the  company,  is  open-cut  work.  Lai]ge 
masses  of  rocK  are  broken  down  by  blasting,  and  the  turquoise  is 
removed  by  carefully  breaking  the  blocks.  The  turquoise  occurs  in 
seams  cutting  decomposed,  siUcificd  quartz  porphyry  in  various 
directions.  The  principal  yield  is  in  matrix  turcjuoise,  though  some 
pure  turquoise  also  is  obtained.  The  gems  are  shipped  to  Los  Angeles 
where  they  are  cut  in  the  company's  shop.  An  oda  stone  was  recently 
cut  by  this  firm  showing  a  blue  letter  Y  of  turquoise  in  a  gray  nuitrix. 
This  stone  was  sent  to  a  student  at  Yale  University.    The  cutting  so 
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as  to  obtain  the  Y  was  made  possible  through  a  split  turquoise  yeinlet, 
and  shows  the  possibilities  or  turquoise  matrix  in  jdelding  occasionally 
apm'opriate  souvenir  gems. 

The  principal  work  of  the  Southwest  Turquoise  Company  has  been 
on  the  Ithaca  turquoise  claim  on  the  steep  eastern  rough  slope  of 
Ithaca  Peak.  The  mountain  side  has  been  stripped  in  a  northwest- 
southeast  direction  for  about  75  feet  for  the  face  of  an  open  cut. 
It  is  probable  that  all  the  rock  will  be  quarried  and  the  turquoise 
cobbed  out  as  at  the  other  mineS;  though  up  to  the  present  the  work 
has  been  directed  toward  certain  richer  portions  of  the  worldng  face. 
The  turquoise  occurs  in  seams  in  the  decomposed  siUcified  quartz 
porphyrjr.  Certain  well-marked  seams  or  veinlets  had  a  strike  north 
of  east  with  a  nearly  vertical  dip,  while  others  crossed  these  at  various 
angles.  W.  J.  Tarr,  superintendent  of  the  mine,  stated  that  the 
cross  seams  were  richest  at  the  crossing  of  the  main  seams.  Ouartz 
veinlets  cut  the  rock  in  different  directions,  and  some  carry  patches  of 
turquoise.  In  some  of  the  quartz  seams  smaU  crystals  of  quartz  with 
a  rough  comb  structure  occur.  Pyrite  was  seen  along  certain  veinlets 
which  were  much  stained  with  limonite  by  its  weathering.  The 
turquoise  is  often  greenish  near  the  rusted  pyrite.  The  grade  of 
turquoise  obtained  is  much  the  same  as  at  several  of  the  other  mines. 
There  is  considerable  soft,  pale-colored  turquoise  besides  the  better 
grades. 

James  Uncapher,  of  Mineral  Park,  owns  the  Ithaca  claim  extending 
N.  70°  W.  over  the  top  of  Ithaca  Peak.  No  extensive  mining  has 
been  done  on  this  claim,  though  good  turquoise  has  been  obtained 
from  the  several  prospect  openings.  The  turquoise  is  associated  with 
both  decomposed  ^iUcified  quartz  and  granite  porphyry.  Turauoise 
has  been  exposed  at  three  places  on  the  claim,  and  indications  are  round 
at  other  places.  At  the  prospect  at  the  west  end  of  the  summit  of 
Ithaca  Peak  turquoise  seams  and  vainlets  are  plentiful.  Quartz 
seams^  both  alone  and  with  turquoise,  also  cut  tne  rock  in  various 
directions,  while  brown  limonite  stains  are  prominent  in  many  of  the 
gem  and  quartz  veinlets.  Only  small  veinlets  have  been  left  exposed, 
though  large  ones  are  reported  to  have  been  found  during  the  pros- 
pecting work.  The  color  of  the  turquoise  at  this  prospect  seems  to 
be  good,  and  with  the  brown  stained  quartz  furnishes  a  good  matrix 
stone.  The  deposit  is  well  located  for  quarrying  on  a  large  scale, 
with  facilities  for  disposing  of  the  waste. 

On  the  north  side  of  Itnaca  Peak,  on  the  Ithaca  claim,  turquoise 
has  been  found  over  an  area  of  about  50  by  100  feet  in  the  rock 
outcrops  and  in  a  few  small  test  pits.  Still  farther  down  the  moun- 
tain side  and  below  the  Los  Angeles  Gem  Company's  mine,  two  cuts 
with  smaller  openings  have  been  made  for  turquoise.  The  latter  has 
also  been  found  in  the  rock  outcrops  close  to  the  pits.  The  rock  is 
cut  by  many  quartz  veinlets  at  this  point,  and  some  of  these  veinlets 
trend  toward  the  workings  of  the  Arizona  and  Aztec  companies 
higher  up  the  mountain.  The  turquoise  exposed  in  the  openings 
occurs  in  seams  or  veinlets  and  in  irregular  splotches  of  variable  size; 
the  color  of  part  of  it  appeared  to  be  good. 

The  claims  of  the  Mineral  Park  Turquoise  Mining  Company  areoi 
a  mile  west  of  Ithaca  Peak,  near  the  summit  of  a  rough  rii' 
openings  have  been  made  by  W.  J.  Wilson,  manager  of  ' 
The  rock  is  decomposed,  siUcified  granite  poiphyry, 
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many  seams  of  (][uartz.  The  granite  porphyry  is  cut  by  two  or  more 
dikes  of  fine-gramed  dense  white  porphyry  or  aplite.  These  do  not 
appear  to  bear  any  relation  to  the  deposition  oi  the  turquoise,  how- 
ever. An  open  cut  at  this  mine  was  made  in  the  end  of  tne  ridge  in  a 
very  rugged  rock  outcrop.  Some  good  turquoise  is  reported  to  have 
been  found  here,  though  the  streaks  of  gem  failed  or  were  not  success- 
fully followed  in  the  workings.  At  the  two  openings  about  a  hundred 
yards  to  the  east  some  very  good  grade  turquoise  and  large  lumps  of 
off-colored  green  turquoise  were  found.  These  occur  in  veinlets  and 
seams  through  the  granite  porphyry  and  with  the  quartz  seams. 

John  Caswell  of  Mineral  Park  owns  a  claim  with  a  turquoise  deposit 
in  the  cliffs  and  at  their  foot  in  the  knob  at  the  west  end  of  Itnaca 
Peak.  This  claim  was  not  visited,  though  promising  specimens  of 
turauoise  matrix  were  seen  that  had  been  obtained  durmg  assessment 
work  on  the  claim. 

The  claims  of  Mrs.  John  Kay  are  on  the  slopes  below  the  cliffs  on 
the  southwest  side  of  Ithaca  Peak  and  below  tne  Monte  Cristo  claim 
of  the  Aztec  Company.  These  claims  were  not  examined,  though 
considerable  turquoise  matrix  is  reported  to  have  been  mined.  •  Almon 
Stone,  of  Los  Angeles,  Cal.,  reports  a  specimen  of  matrix  weighing  34 
pounds  from  this  mine.  The  estimated  value  for  this  rough  lump 
was  $50.     The  bulk  of  the  matrix  is  valued  at  $1  to  $5  a  pound. 

COLORADO. 

The  mine  of  the  Colorado  Turquoise  Mining  Company  consists  of 
ten  claims  situated  13  miles  S.  60°  E.  of  La  Jara,  Conejos  County. 
Ancient  workings  are  reported  to  have  been  found  on  the  outcrop 
of  the  turquoise,  with  a  lew  antiaue  stone  implements  aroimd  them. 
The  mine  is  in  a  low  hill  among  tne  group  of  small  hills  in  the  mesa 
country  about  H  miles  west  of  the  Rio  Grande. 

The  nigher  hills  west  of  the  mine  are  capped  and  partly  composed 
of  beds  of  basaltic  rock.  The  turquoise  is  associated  with  a  partly 
decomposed  trachytic  rock  which  in  places  bears  auartz  or  is  quartz 
porphyrjr.     This  rock  is  a  dense,  very  fine-grainea  white  rock,  com- 

Sosed  chiefly  of  feldspar.  Secondary  sericite  and  kaolin  are  present, 
[uch  of  the  trachyte  is  badly  stained  with  brown  limonite  not  only 
along  joints  and  seams  but  through  the  rock,  often  in  concentric 
layers  or  shells.  This  feature  is  very  like  that  at  the  old  turquoise 
mine  on  Mount  Chalchultl,  near  Cernllos,  N.  Mex.  In  places  kaolini- 
zation  has  been  very  extensive,  and  nearly  pure  kaolin  has  resulted; 
in  other  places  small  quantities  of  auartz  are  present,  generally  as 
phenocrysts.  A  dike  of  fine-grainea,  dark-greenish  to  olack  rock, 
probably  a  variety  of  phonolite,  cuts  across  the  trachyte  in  a  north- 
erly direction.  The  crest  of  the  hill  or  ridge  in  which  the  turquoise 
occurs  is  capped  with  a  ledge  of  dense-gray  to  light-brownish  chert 
or  homstone,  about  20  feet  thick  and  outcropping  in  a  direction 
N.  70°  W.  Diorite  or  andesite  outcrops  to  the  east  of  the  turquoise- 
bearing  rock,  part  being  on  the  company's  property. 

The  turquoise  occurs  in  seams  and  joints  and  occasionally  in  irreg- 
ular masses  in  the  trachyte.  The  seams  vary  from  paper  thickness 
to  over  one-quarter  of  an  inch  in  thickness.  The  most  prominent  set 
of  joints  bearing  turquoise  appear  to  strike  north  of  east  and  have 
veinlets  branching  from  them  in  various  directions.    A  small  amount 
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of  nodular  turquoise  is  found.  The  color  of  the  turquoise  ranges 
from  pale  blue  to  strong  turquoise  or  sky  blue.  Some  has  a  greenish 
color,  and  semiturquoise  occurs  in  veinlets  or  nodules  in  places. 
The  matrix  of  much  of  the  turquoise  is  more  or  less  strongly  stained 
with  brown  limonite,  which  furnishes  attractive  contrasts  with  the 
blue  of  the  turauoise.  The  better  Quality  of  the  veinlet  turquoise 
is  very  hard  ana  has  a  smooth,  concnoidal  fracture. 

The  turquoise  deposit  has  been  tested  and  developed  by  numerous 
pits,  shafts,  and  tunnels.  The  prospectus  issued  Tby  the  company 
reports  over  1,100  feet  of  such  work  done.  The  depth  attained  in 
the  most  promising  working  is  about  65  feet.  There  are  several 
crosscuts  and  test  workings  from  the  main  working.  The  company 
expects  to  drive  an  incline,  already  started,  from  the  southwest  under 
the  more  promising  portion  of  the  turquoise  deposit.  It  is  thought 
this  incline  will  open  up  better  turauoise  at  a  greater  depth.  This 
is  doubtful,  however,  as  it  has  not  oeen  definitely  shown  that  good 
turquoise  ever  occurs  plentifully  at  depths  greater  than  about  200 
feet.  Moreover,  the  quality  of  the  turquoise  found  at  a  depth  of  65 
feet  was  but  little  if  any  better  than  that  nearer  the  surface. 

VARISCITE. 

UTAH. 

The  mineral  variscite  has  been  called  by  various  trade  names  when 
cut  as  a  gem.  Three  deposits  producing  gem  variscite  have  been 
operated  m  Utah.  The  nrst  one  was  discovered  in  October,  1894, 
and  belongs  to  Don  M^uire,  of  Ogden.  It  is  situated  about  2  miles 
from  Mercur,  in  Utah  County.  G.  F.  Kunz«  mentioned  this  occur- 
rence and  suggested  the  name  '^utahlite'*  for  the  gem.  It  was 
subsequently  called  '*chlor-utahlite,"  and  is  now  known  by  both 
names.  Another  deposit  of  variscite  was  discovered  in  1905,  9  miles 
west  of  Stockton.  This  is  described  by  Doctor  Kunz*  as  '^utahlite 
(variscite)."  The  gem  material  from  this  locality  has  since  been 
called  ^^amatrice"  by  the  Occidental  Gem  Corporation,  of  Salt  Lake 
CSty,  as  described  in  this  report  for  1907,  and  by  E.  R.  Zalinski.* 
John  A.  Maynes,  of  Salt  LaKe  City,  reports  the  discovery  of  a  new 
deposit  of  variscite  in  the  extreme  southwestern  part  or  Utah.  A 
company  has  been  formed  to  develop  this  property  and  cut  their  own 
gem  material,  which  is  to  be  sold  under  the  mineral  name  "variscite." 
The  colors  of  the  variscite  seen  in  specimens  kindly  furnished  by  Mr. 
Maynes  were  dark  to  light  green,  with  which  was  associated  some 
white  phosphatic  mineral,  chert,  and  chalcedony.  Some  of  the 
variscite  has  crystals  of  gypsum  associated  with  it,  though  the  gem 
material  can  be  readily  separated  from  such  specimens. 

Amatrice. — The  following  description  of  the  amatrice  mine  has 
been  prepared  from  the  article  by  E.  R.  ZaKnski,  mentioned  above, 
and  from  notes  taken  by  the  writer  during  a  brief  visit  to  the  mine 
in  August,  1908: 

The  amatrice  mine  is  14  miles  S.  65°  W.  of  Tooele,  in  a  small 
rounded  knob  amon^  the  foothills,  on  the  eastern  slope  of  the  Stans- 
bury  Mountains.     Tnis  knob  has  been  called  Amatnce  Hill  and  has 
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Amatrice  is  especially  adapted  for  jewelry  where  matrix  stones 
are  desired.  It  has  bright  colors  of  its  own,  and  does  not  resemble 
the  green  seen  in  discolored  turquoise  matrix.  The  variety  of  com- 
binations of  matrix  and  colors  is  probably  greater  than  tnat  found 
in  turquoisC;  and  the  rich  green  of  amatrice  is  more  attractive  in  cer- 
tain classes  of  jewelry  than  the  blue  of  turquoise.  The  gems  are 
generally  cut  in  rounded  or  cabochon  forms  and  are  used^  in  rings, 
scajf  pins,  brooches,  necklaces,  pendants,  etc.  ^  Amatrice  is  becom- 
ing popular  and  the  Occidental  Gem  Corporation  reports  a  produc- 
tion of  about  45,000  carats  during  1908.  The  gems  are  retailed  at 
SI  to  $3  a  carat. 

UtaMiie. — ^The  utahlite  or  chlorutahlite  mine  is  in  Clay  Canyon, 
1}  miles  west  of  Fairfield,  Utah  County,  at  the  south  end  of  the 
Oquirrh  Mountains.  It  is  operated  intermittently  whenever  a  new 
supply  of  gem  material  is  needed.  The  deposit  is  located  at  the 
foot  of  the  nill  on  the  north  side  of  the  canyon,  a  few  feet  above  the 
bottom.  The  walls  of  the  canyon,  or  more  properly  valley,  are  not 
steep  at  this  point.  Development  consists  or  a  timnel  110  feet  long, 
driven  nearly  north  into  the  hill,  and  an  opep  cut  with  a  smai 
incline.  The  timnel  did  not  cut  the  variscite  lead.  The  country 
rock  exposed  in  the  workings  is  black  limestone,  which  strikes  about 
N.  50°  W.,  with  a  dip  of  22°  N.  The  variscite  lead  has  a  steeper 
dip  to  the  north,  nearly  45^,  with  approximately  the  same  strike  as 
the  limestone.  The  variscite  occurs  in  concretionary  nodules  in  a 
brecciated,  more  or  less  decomposed,  zone.  Practically  everything 
in  this  zone  has  a  nodular  shape,  including  the  blocks  of  limestone 
breccia,  etc.  Chert  forms  a  prominent  part  of  the  filling  of  the 
mineralized  zone  and  has  been  fractured  and  cemented  by  calcite 
seams  and  limonite  stains.  The  nodules  of  variscite  range  ^om  one- 
fourth  of  an  inch  to  over  4  inches  in  thickness.  The  nodules  have 
been  more  or  less  fractured,  and  the  cracks  have  been  filled  in  with 
yellow  and  white  phosphate  minerals.  Some  of  the  larger  nodules 
contain  two  or  more  smaller  nodules  or  irregular  masses  of  variscite, 
inclosed  in  yellow  and  white  matrix  or  sheUs.  Most  of  the  nodules 
are  surrounded  by  banded  l^ei*s  of  the  yellow  phosphate  and  some 
have  white  coatings  also.  The  colors  of  the  variscite  range  from 
deep  grass  or. emerald  green  to  paler  shades  and  nearly  whi^.  The 
deeper  colors  show  a  tendency  to  appear  near  the  borders  of  the 
nodules.  Some  of  the  variscite  nodules  yield  large  pure  gems  of 
beautiful  color.  Others  furnish  handsome  matrix  stones,  though 
the  number  of  variations  of  pattern  and  the  contrasts  of  colors  occui^ 
ring  in  small  areas  are  not  so  great  as  in  amatrice.  Some  of  the 
yellow  phosphate  mineral,  with  or  without  thewhite  in  seams  through 
the  massive  variscite,  furnishes  exceedingly  attractive  gems. 

The  nodular  ^nd  brecciated  chalcedony  and  phosphate  minerals 
associated  with  variscite  at  both  the  amatrice  and  utahlite  mines 
would  furnish  handsome  material  for  small  ornaments  of  mosaic 
work,  even  where  there  is  no  green  variscite  present.  The  concre- 
tionary and  agate-like  structure  of  the  nodules  and  the  massive 
matrix  with  small  nodules  throughout  give  odd  patterns  and  effects. 
Where  the  colors  are  marked,  as  in  much  of  the  yellow  phosphate 
mineral  and  chalcedony  the  matrix  could  even  oe  usea  for  gem 
purposes. 
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NEVADA. 

A  specimen  of  variscite  was  received  from  E.  W.  Murphy,  of  the 
Blair  office  of  the  Tonopah  Lumber  Company,  Esmeralda  County. 
It  is  solid  variscite  with  an  apple-green  to  dark-green  color,  and 
occurs  in  vein  form  somewhat  like  turquoise.  Specimens  of  a  yel- 
lowish mineral  resembling  the  phosphates  associated  with  variscite  in 
Utah  accompanied  the  variscite. 

ARKANSAS. 

Cr^tallized  variscite  has  been  found  in  Montgomeij  County,  and 
described  by  A.  H.  Chester.^  It  occurs  as  incrustations  and  shells 
on  quartz,  with  a  semiglobular  radiated  structure.  The  color  varies 
from  translucent  and  transparent  emerald  to  bluish  green  to  nearly 
colorless.  ^ 

PRODUCTION. 

The  value  of  the  output  of  precious  stones  in  the  United  States 
during  1908,  furnished  in  part  by  the  producers  and  estimated  in 
part  nrom  the  quantity  or  the  production,  was  consideabl^  lower 
than  in  1907.  A  great  decline  m  the  production  of  sappmre  was 
in  part  offset  by  a  large  increase  in  the  production  of  turquoise. 
The  decrease  in  the  production  of  sapphire  was  due  to  the  closing 
down  of  work  by  three  of  the  large  sapphire  producers  in  Montana. 
The  general  depression  in  trade  conditions  did  not  affect  the  demand 
for  turquoise  matrix,  though  the  market  for  pure  turquoise  was  dull 
during  much  of  the  year.  The  production  of  caUformte  during  1908 
was  not  notably  different  from  that  of  1907,  though  none  of  the  out- 
put was  sold  and  has  therefore  not  been  added  to  tne  table  of  produc- 
tion. Some  gems  show  a  considerable  increase  in  1908  over  1907. 
Amon^  them  are  azurmalachite,  benitoite,  amazon  stone,  garnet, 
variscite,  etc. 

There  is  a  production  of  several  varieties  of  gems  each  year  for 
which  it  has  not  been  possible  to  obtain  figures.  Among  these  are 
chlorastrolite,  thompsonite,  datolite,  and  agates  from  the  Lake 
Superior  region,  chedcedony  moonstones,  anthracite  coal  for  orna- 
mental purposes,  jet,  etc.  It  is  hoped  figures  of  production  of  these 
minerals  may  be  obtained  hereafter.  One  of  tne  chief  difficulties 
arises  from  the  irregular  way  in  which  many  of  these  minerals  are 
collected  and  the  diverse  channels  through  which  they  pass  in  reach- 
ing the  jewelry  trade.  It  is  not  possible  to  obtain  accurate  figures  of 
production  of  many  varieties  of  precious  stones  produced  regularly. 
The  necessity  of  estimating  the  value,  in  certain  cases,  of  part  of  the 
production  from  the  quantity,  sometimes  without  knowing  the 
quality  of  the  material,  causes  great  uncertainty.  As  the  reports 
received  from  the  producers  often  do  not  state  whether  their  figures 
are  for  rough,  selected,  or  cut  gems,  the  values  will  often  show  Targe 
discrepancies  from  previous  years  and  will  not  represent  a  definite 
quantity  or  quality  of  material. 

•Am.  Joor.  Sci.,  Sd  ser.,  vol.  18, 1877,  pp.  216-217. 
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Production  of  precious  storus  in  the  United  States  in  1906, 1907,  and  1908, 


Agates,  chalcedony,  etc., 
moonstones,  etc.,  onyx. 

Amethyst 

Aflirmalachite,  malachite,etc. 

Benitolte 

Beryl,  aquamarine,  blue, 
pmk,  etc. 


CalilDmite 

Catiinlte 

ChlastoUte 

Chlorastrolite 

Chrysooolla 

Chrysoprase 

Cyanite 

Diamond 

Diopside 

Emerald 

Epidote 

Feldspar,  sunstone,  amason 

stone,  etc. 
Qamet,   hyacinth,   pyrope, 

almandine,  rhodolite. 

Oold  quarts 

Jasper 

Opal 

Peridot , 

Phenacite , 

Petrified  wood 

Prase 

Pyrite 

Quarts,  rook  crystal,  smoky 

quartz,  nitllated,  etc. 

Rose  quartz 

Rhodocrosite 

Rhodonite 

Ruby 

Rutile 

Sapphire 

Smithsonite 

Spodumene,    kunzite,    hid- 

denite. 

Thompsonite 

Topaz 

Tourmaline 


Value. 


1906. 


S800 
700 


9,000 


25 


Turquoise  and  matrix 

Variscite,  amatrice,  utahlite.. 


0  32,470 


100 
3,000 


1907. 


1650 

850 

250 

1,500 

6,435 


025,000 
26 
20 


ISO 

046,500 

100 

a2,800 


2,400 

250 

150 

50 


3,050 
4,000 


600 
'39,'i66' 

'i4,'666' 


1,550 
a  72, 500 

22,250 

2,000 


208,000 


0  1,320 

60 

1,110 

6,460 

1,000 
675 
180 

1,300 

25 

325 


400 
2,580 

6,375 
150 


2,000 

200 

<■  229, 800 

800 

14,500 


2,300 
a84,120 

23,840 

7,500 


1908. 


SI,  125 

210 
5,450 
3,638 
7,485 


25 

600 

a  48, 225 


a  2, 100 
120 


2,850 

13,100 

1,010 


Remarks  on  1906  prodnetion. 


50 

1,300 

95 


3,595 
568 

"i,"266" 


471,300 


0  58,397 
a  1,200 
a  6, 000 

35 

4,435 

a  90, 000 

0  147,960 

14,250 


415,063 


California,  Utah,  and  Michigan. 

Colorado  and  North  Carolina. 
4,676  pounds;  Arizona  and  Utah. 
1.048  cut  stones,  rough  material,  still  nnaoid. 
California.  North  Carolina,  New  Hamp- 
shire, liaine,  and  Connecticut;  partly  cot 
gems. 
Mined  but  not  sold. 
No  TOXMluotion  reported. 

Do. 
Michigan. 

Arizona  and  California. 
3,990  pounds;  California,  in  the  rough. 
No  production  reported. 
362  stones;  Arkansas. 
Utah  and  California. 
No  production  reported. 

Do. 
2,105  pounds;  Colorado  and  North  Caniltna. 


California,    Utah,    and    North    Caroliiia» 

partly  cut  gems. 
Western  States  and  North  Carolina. 
No  production  reported. 
20  pounds  rough;  Colorado. 
Chiefly  from  Arizona. 
Maine,  Colorado,  and  New  Hampahiie. 
No  TOOduction  reported. 

Do. 

Do. 
Several  hundred  pounds  in  the  rough;  aoms 

cut  gems. 
6,500  pounds  in  the  rough;  South  Dakota. 
No  production  reported. 
500  pounds;  Calilomia. 
No  m'oduction  reported. 

Do. 
1,655,402  carats;  Montana  and  Indiana. 
New  Mexico  and  Utah. 
90  pounds;  California. 

Michigan. 

California,  Utah,  Texas,  and  Cokmuio. 

3,300  pounds;  California,  Conneoticat,  and 
Maine. 

29,690  pounds;  Arizona,  New  Mexico^  Ne- 
vada, and  California. 

Utah,  cut  gems  and  in  the  rough. 


a  Estimated. 


IMPORTS- 


The  importation  of  precious  stones  into  the  United  States  in  1908, 
as  reported  by  the  Bureau  of  Statistics,  showed  a  large  decrease  from 
that  of  1907.  The  value  of  the  imports  was  over  57  per  cent  less  than 
in  1907  and  about  69  per  cent  less  than  in  1906,  in  which  year  the 
imports  were  the  greatest  ever  recorded.  The  imports  of  uncut  diar 
monds  showed  the  greatest  decline,  proportional  to  the  value  of  im- 
ports, and  unset  cut  diamonds  feU  to  less  than  half  that  of  1907.  The 
imports  of  diamonds  for  industrial  purposes  again  showed  an  increase. 
The  increase  was  in  glazier's  diamonds,  while  dust  or  bort  showed  a 
small  decline. 
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The  following  table  shows  the  value  of  the  diamonds  and  other 
precious  stones  imported  into  the  United  States  from  1904  to  1908, 
mclusive: 


DioTnonds  and  other  predoua  atones  imported  and  entered  for  consumption  in  the  United 

States,  1904-1908. 


Diamonds. 

Diamonds 

and  otber 

stones 

not  set. 

Pearls. 

Year. 

Olazieis'. 

Dust  or 
bort. 

Rough  or 
unout. 

Set. 

Unset. 

Total. 

1904 

S73,054 

9445,621 
190,072 
150,872 
199,919 
180,222 

S10,234,587 

10,281,111 

11,676,529 

8.311,912 

1,636,798 

S559 
741 
305 

S13,439,023 

20,375,304 

25,268,917 

18,898,336 

9,270,225 

SI,  893, 960 
4,144,434 
3,995,865 
3,365,902 

a  1,051, 747 

SI,  142, 150 

1,847,006 

2,405,581 

680,006 

910,609 

S27,228,963 

1905 

6,851 
104,407 
410,524 
660,713 

36,845,519 

1906 

43,602,476 

1907 

31,866,599 

1908 

13,700,404 

a  Including  agates.    Agates  in  1906,  S20,130;  in  1907, 122,044. 


QUARTZ  AND  FELDSPAB. 


By  Edson  S.  Bastin. 


QUARTZ. 

INTRODUCTION. 

OuartZy  the  most  abundant  of  all  minerals,  occurs  in  a  great  variety 
of  forms  and  is  utilized  commercially  in  many  difiFerent  ways.  Cer- 
tain transparent  colored  varieties,  such  as  rose  and  smoky  quartz  and 
amethystine  quartz,  have  a  gem  value  and  are  discussed  in  the  chapter 
on  precious  stones.  Sand  used  for  building,  molding,  and  in  glass  and 
pottery  manufacture,  is  also  discussed  in  other  parts  of  this  volume, 
as  are  tripoli  and  sandstone  and  quartzite  used  for  building  purposes, 
and  quartz  used  as  an  abrasive,  although  all  these  materials  are 
nearly  pure  quartz.  This  chapter  deals  only  with  massive  crystaUine 
quartz  (often  called  vein  quartz),  with  flint,  and  with  quartzite 
which  is  used  for  other  than  building  or  paving  purposes. 

MASSIVE  CRYSTALLINE  QUARTZ. 

Quartz  of  this  variety  is  usually  white,  though  occasionally  rose- 
colored  or  snaoky.  It  occurs  in  veins  or  dikelike  masses,  unmixed 
with  other  minerals,  or  as  a  constituent  of  pegmatite.  In  the  latter 
occurrence  it  is  usually  produced  as  an  accessory  in  the  mining  of 
feldspar.  The  States  producing  massive  crystalline  (vein)  quartz  in 
commercial  quantity  in  1908  were  Connecticut,  Maryland,  New  York, 
Pennsylvania,  Wisconsin,  Tennessee,  Montana,  Colorado,  and  Arizona. 
Small  quantities  were  formerly  marketed  from  Maine,  but  these 
quarries  are  so  far  from  the  principal  markets  that  the  quartz  can  not 
now  be  sold  at  a  profit. 

QUARTZITE. 

This  rock  may  be  described  as  a  sandstone  in  which  the  spaces 
between  the  auartz  grains  have  been  completely  or  almost  completely 
filled,  either  through  a  further  deposition  of  quartz  between  the  grains 
or  through  a  recrystallization  of  the  quartz  of  the  original  grains. 
The  result  is  a  solid  mass  of  quartz.  In  Cherokee^  County,  NT  C. .  a 
hard,  vitreous  quartzite  of  Cambrian  age  is  extensively  quarried  for 
use  as  a  flux  in  copper  smelting. 
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FLINT. 

The  name  flint  is  properly  applied  only  to  quartz  of  exceedingly 
compact  texture,  dull  surface,  and  perfectly  conchoidal,  splintery 
fracture.  It  commonly  occurs  in  the  form  of  more  or  less  irregular 
nodules  in  limestones.  Chert  is  another  name  applied  to  flint  occur- 
ring in  this  way.  Flint  or  chert  nodules  occur  abundantly  at  several 
localities  in  the  United  States,  notably  in  the  Cretaceous  Umestones 
of  central  Texas,  a  locality  in  the  west  portion  of  the  city  of  Austin 
being  one  of  the  most  accessible.  So  far  as  known  very  little  domestic 
flint  has  ever  been  commercially  utilized  except  as  road  material. 
All  of  the  true  flint  consumed  in  the  United  States  comes  from 
France,  Greenland,  Norway,  and  England.  There  the  flint-bearing 
chalks  occur  along  the  seacoast  in  many  places,  and  the  flints  are 
freed  from  their  chalk  matrix  by  the  erosive  action  of  the  waves  so 
that  the  human  labor  involved  in  obtaining  them  is  relatively  small. 
Many  of  the  smaller  and  nearly  spherical  nodules  are  used  in  tube 
mills,  but  much  of  the  material  is  fired  in  kilns  and  then  ground  for 
use  in  the  pottery  trade.  The  flints,  which  are  usually  gray  to  nearly 
black  in  their  natural  condition,  become  perfectly  wnite  on  burning 
and  fracture  somewhat,  so  that  crushing  and  grinding  are  facUitatecl. 

METHODS  OF  GRINDING. 

In  the  grinding  of  the  massive  forms  of  quartz  two  general  processes 
are  used,  which  may  be  called  the  *Vet  process *'  and  me  ''dry 
process.^' 

In  the  wet  process  the  quartz  may  be  crushed  just  as  it  comes  from 
the  quarry,  or  it  may  first  oe  highly  heated  in  kilns  and  then  fractured 
by  turning  upon  it  a  stream  of  cold  water.  The  first  crushing  is 
effected  by  jaw  crushers,  or  if  the  quartz  has  previouslv  been  burned 
it  may  be  crushed  in  chaser  mills.  In  a  few  mills  the  chasers  revolve 
in  wet  pans  and  are  periodically  stopped  to  allow  the  crushed  quartz 
to  be  shoveled  out.  After  crushing,  it  is  ground  in  '*wet  pans  pro- 
vided with  a  pavement  of  flat-faced  quartz  or  quartzite  blocks  over 
which  move  several  laigef  blocks  of  similar  material,  the  crushed 
quartz  being  pulverized  between  these  blocks  and  the  pavement. 
The  grinding  in  wet  pans  usually  occupies  about  twenty-four  hours, 
the  load  ground  in  a  single  pan  varying  from  1,200  to  1,800  pounds. 
From  the  wet  pans  the  pastelike  mass  of  quartz  and  water  is  drawn 
into  settling  troughs,  the  first  settlings  being  in  some  cases  returned  to 
the  pans  for  finer  grinding.  From  the  settling  troughs  it  is  shoveled 
out  upon  drying  floors  heated  by  steam  or  hot  air,  or  else  it  is  dried  in 
small  pans  which  are  placed  tier  on  tier  on  heated  racks  constructed 
of  steam  pipes.  Finally  the  dried  material  is  bolted  to  various 
degrees  of  fineness  and  packed  in  bags  for  shipment,  or  it  may  be 
shipped  in  bulk. 

In  the  dry  method  of  treatment  the  quartz  is  usually  crushed  first 
in  a  jaw  crusher  and  then  between  crushing  rolls.  Quartz  to  be  used 
for  filters  and  for  abrasive  purposes  is  then  screened  to  various 
degrees  of  fineness,  and  is  packed  m  bags  for  shipment.  In  the  manu- 
facture of  the  finer  grades  for  use  in  pottery,  wood  fillers,  scouring 
soaps,  etc.,  the  material  after  leaving  the  roll  crushers  is  ground  in 
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tube  millSy  either  of  the  continuous  or  of  the  intermittent  type.  It  is 
then  graded  to  various  sizes  either  by  bolting  or  by  a  pneumatic  proc- 
ess whereby  the  quartz  powder  is  carried  T)y  a  strong  air  current 
through  a  series  or  tubes  and  receptacles,  the  distance  to  which  the 
quartz  is  carried  being  dependent  upon  its  fineness. 

USES. 

Quartz  of  the  kinds  dealt  with  in  this  report  is  used  for  a  great 
vanety  of  purposes,  the  principal  uses  being  in  the  manufacture  of 
wood  filler,  pottery,  paints^  and  scouring  soaps.  In  pottery  the 
quartz  serves  to  dimimsh  shrmkage  in  the  body  or  the  ware ;  it  is  used 
also  in  many  glazes.  Quartz  for  these  purposes  should  be  nearly  free 
from  iron-bearing  minerals.  In  general  the  analysis  should  show 
less  than  one-hair  of  1  per  cent  of  iron  oxide.  Finely  ground  quartz 
is  used  in  paints  in  various  proportions  up  to  one-third  of  the  total 
pigment  used.  Its  chemical  inertness  prevents  it  from  combining 
with  other  constituents  of  the  paint  and  increases  the  resistance  of 
the  paint  to  the  weather.  Crystalline  quartz  is  superior  to  silica  sand 
for  this  purpose  because  the  ground  particles  are  nighly  angular  and 
tend  to  attach  themselves  more  firmly  to  the  painted  surfaces,  thus 
giving  the  paint  what  is  known  as  a  ''tooth"  and  after  some  wear 
afformng  a  good  surface  for  repainting.  This  angularity  of  the 
grains^  cuso  renders  the  ground  crystalline  quartz  superior  to  silica 
sand  in  the  manufacture  of  wood  fillers.  In  scounng  soaps  and 
polishers  ground  crystaUine  quartz  is  preferred  to  silica  sand,  not  only 
Decause  oi  its  greater  angulanty,  but  because  of  its  superior  whiteness. 

Massive  quartz,  crushed  and  graded  to  various  degrees  of  fineness, 
is  extensively  used  in  the  manufacture  of  sandpaper,  sand  belts,  as  a 
scouring  agent,  with  sand-blast  apparatus,  etc.  The  qualities  which 
render  it  particularly  serviceable  for  these  purposes  are  its  hardness 
(No.  7  in  the  Mohs  scale),  which  is  sUghtly  greater  than  that  of 
steel,  and  its  conchoidal  fracture,  the  aosence  of  definite  cleavage 
planes  causing  it  to  crush  to  fragments  with  sharp,  angular  edges 
and  comers.  For  such  abrasive  purposes  massive  quartz  is  tar 
superior  to  sand  or  crushed  sandstone,  since  the  grains  of  the  latter 
are  Ukely  to  be  more  or  less  rounded.  Blocks  of  massive  quartz 
and  quartzite  are  used  in  the  chemical  industry  as  a  filler  for  acid 
towers  and  to  some  extent  as  a  flux  in  copper  smelting.  Much 
groimd  quartz  is  used  in  filters,  and  some  of  the  most  finely  pulver- 
ized grades  are  used  in  tooth  powders  and  in  place  of  pumice  as  a 
cleaner  by  dentists. 

Within  recent  years  crystaUine  quartz  and  also  sand  has  been  used 
to  some  extent  in  the  manufacture  of  siUcon  and  of  alloys  of  siUcon 
with  iron  (ferrosilicon),  copper  (siUcon  copper),  and  other  metals. 
FerrosiUcon  is  largely  produced  ii^  the  electnc  furnace  by  using  coke 
to  reduce  the  quartz  to  the  metallic  state,  and  some  iron  ore  or  scrap 
iron  to  aUoy  with  the  siUcon.  The  percentage  of  siUcon  in  these 
alloys  varies  from  about  10  to  80  per  cent,  according  to  the  uses  of 
the  product.  FerrosiUcon  has  been  employed  in  the  manufacture 
of  steel  as  a  deoxidizer  and  to  prevent  the  formation  of  blowholes 
in  steel  ingots.     SiUcon  is  also  produced  in  the  electric  furnace."    It 

aTooe,  F.  J.,  Prodootion  of  slUoon  in  the  electric  furnace:  Trans.  Am.  Electro-Ghem.  Soc.|  toL  7, 1906» 
p.343. 


866  MINERAL  BESOUBOES. 

Nearly  every  producer  reported  unfavorable  market  conditions  and 
decreased  production,  as  compared  with  1907.  The  increased  total 
production  is  due  to  new  accessions  to  the  list  of  producers. 

Imports. — ^The  imports  of  flint  and  flint  stones  into  the  United  States 
during  1908  were  valued  at  $219,754  (unground),  as  against  $288,371 
in  1907  and  $272,607  in  1906. 

PRICES. 

Pure  crystalline  quartz  for  use  in  the  manufacture  of  pottery, 
abrasive  soaps,  paints,  wood  fillers,  etc.,  brings  usually  from  about  $2 
to  $3.50  per  long  ton,  crude,  f.  o.  b.  quarries,  and  the  ground  material 
brings  from  $6.50  to  $10  per  short  ton  f .  o.  b.  miUs,  the  price  varying 
with  fineness  of  grinding,  distance  from  markets,  etc.  The  purer 
varieties  of  quartzite  used  for  similar  purposes  and  for  sandpapers 
seU,  as  a  rule,  at  somewhat  lower  prices,  the  crude  bringing  from  about 
$1  to  $2  per  long  ton  f .  o.  b.  mines,  and  the  ground  from  $6  to  $8  per 
short  ton  f.  o.  b.  mills.  The  finest  grades  of  crvstalline  quartz 
ground  to  an  impalpable  powder  and  used  for  tootn  powders,  etc., 
may  bring  as  hign  as  $20  per  ton  f.  o.  b.  mills.  Imported  French 
flints  cost  from  S3. 50  to  $4  per  long  ton,  f.  o.  b.  Philadelphia,  and  can 
be  deUvered  in  Trenton,  N.  J.,  for  less  than  $5  per  long  ton. 

FELDSPAR. 

PRODUCTION. 

No  general  discussion  of  the  characters,  methods  of  mining,  and 
uses  or  the  feldspars  will  be  given  in  this  report.  This  information 
has  been  given  at  some  length  in  the  Mineral  Resources  reports  on 
the  production  of  quartz  and  feldspar  in  1906  and  1907,  and  may  be 
obtamed  from  a  bulletin  shortly  to  be  issued  by  the  Geological  Survey. 
This  bulletin  will  contain  all  the  available  information  of  a  practical 
character  in  regard  to  the  feldspar  deposits  of  the  United  States. 

In  the  tables  of  production  the  material  is  entered  as  "Crude"  or 
"Ground,"  according  to  the  conditions  in  which  it  was  first  placed  on 
the  market.  Practically  the  whole  production  is  eventually  crushed 
or  ground. 

The  feldspar  trade,  like  most  others,  suffered  severely  from  the 
effects  of  the  panic  of  1907-8.  The  fibres  of  the  tables  below  show 
a  decrease  in  1908  of  12,240  short  tons  m  the  output  of  crude  feldspar 
and  of  9,085  short  tons  in  the  total  output  (including  abrasive  f5d- 
spar)  of  ground  feldspar  from  the  total  production  in  1907.  This  is 
a  total  decrease  of  21,325  short  tons,  valued  at  $130,391.  Nearly 
all  producers  reported  unfavorable  market  conditions,  and  many  of 
the  smaller  operators  suspended  business  entirely. 

Of  the  production  for  1908  reported  as  feldspar,  12,861  short  tons, 
valued  at  $43,686,  was  crushed  pegmatite  used  for  poultry  grit  and 
the  manufacture  of  ready  roofing.  The  average  price  of  this  material 
crushed  was  about  $3.40  per  ton  f.  o.  b.  miSs.  The  average  price 
of  the  feldspar  used  for  pottery,  enamel  ware,  glass  making,  and 
aUied  purposes  was  about  $4  per  short  ton  for  the  crude  T  o.  b. 
nearest  shipping  point  to  the  mines.  The  average  price  of  the  ground 
feldspar  was  about  $8.20  per  short  ton  f.  o.  b.  mifis.  New  develop- 
ments are  mentioned  below  under  the  summaries  by  States. 
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Production  offelckpar  (exdusive  of  abrasive  feldspar)  in  1907-8,  by  States,  in  short  tons. 


State. 


1907. 

Maiile 

New  York 

Ck>imectioat 

Pennsylvania 

Maryland 

Other  States 

Total 

1906. 

Maine 

New  York 

Oonneetiout 

Pennsylvania 

Maryland 

Virginia  and  Minnesota 

Total 


Crude. 


Quantity. 


45 

3,  o09 
10,663 
7,367 
7,169 
1,927 


31,080 


168 

504 

7,776 

3,616 

6,217 

560 


18,840 


Value. 


1110 
15,825 
28,433 
28,169 
23,672 
5,607 


101,816 


375 

1,350 

27,753 

13,226 

21,076 

2,000 


65,780 


Ground. 


Quantity. 


16,428 

11,500 

8,380 

12,266 

3,895 

1,000 


53,469 


13,751 
14,109 

6,425 
10,473 

3,517 
125 


48,400 


Value. 


1157,224 

40,500 

61,770 

108,678 

34,081 

5,000 


897,253 


123,034 
51,798 
88,506 
90,276 
30,774 
750 


335,138 


Total. 


Quantity. 


16,473 
15,409 
19,043 
19,633 
11,064 
2,927 


84,549 


13,919 
14,613 
14,200 
14,089 
9,734 
685 


67,240 


Value. 


1157,334 
56,325 
80,203 
136,847 
57,753 
10,607 


499,060 


123,400 
53,148 
66,250 

103,502 

51,860 

2,750 


400,918 


Total  production  of  feldspar  in  1907-8,  in  short  tons. 


Crude. 

Ground. 

Total. 

Quantity. 

Value, 

Qiuntity. 

Value. 

Quantity. 

Value. 

Production  of  feldspar  (exclusive  of 
abrasive)  in  1908 

18,840 

165,780 

48,400 
3,234 

$335,138 
27,635 

67,240 
3,234 

S400,918 
27,635 

Production  of  abrasive  feldspar  in 
1906 

Total  production  of  feldspar  in 

18,840 
31,080 

66,780 
101,816 

51,634 
60,710 

362,773 
467,128 

70,474 
01,799 

428,553 
658,944 

Total  production  of  feldspar  in  1007. . 

The  production  of  feldspar  (exclusive  of  abrasive  feldspar)  from 
1903  to  1908  is  given  in  the  following  table: 

Production  of  feldspar  {exclusive  of  abrasive  feldspar),  190S-190S,  in  short  tons. 


Year. 


1903 
1904 
1906 
1906 
1907 
1908 


Crude. 


Quantity. 


13,432 
19,413 
14,517 
39,976 
31,080 
18,840 


Value. 


$51,036 

66,714 

57,976 

132,643 

101,816 

65,780 


Ground. 


Quantity. 


28,450 
25,775 
20,002 
32,680 
53,460 
48,400 


Value. 


$205,607 
100,612 
168,181 
268,888 
307,253 
335,138 


Total. 


Quantity. 


41,801 
45,188 
35,410 
72,656 
84,540 
67,240 


Value. 


$266,733 
266,326 
226,157 
401,531 
490,069 
400,016 


FELDSPAR  INDUSTRY  BY  STATES. 

Maine— ^o  new  developments  were  reported  in  the  feldspar 
industry  in  Maine.  The  returns  for  1908  showed  an  increase  of 
123  short  tons  in  the  production  of  crude  feldspar  over  that  pro- 
duced in  1907,  but  a  decrease  of  2,677  short  tons  in  the  production 
of  ground  feldspar.  The  market  conditions  were  in  most 
reported  to  be  poor. 
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New  Yorfc.-;-Of  the  material  classed  as  ground  feldspar  over 
12,000  tons,  with  an  average  value  of  $3.40  per  ton,  was  crushed 
pegmatite  used  for  poultir  grit  and  readv  roofing.  There  was  a 
very  notable  decrease  in  the  crude  spar  of  pottery  erade  produced 
as  compared  with  1907,  but  an  increase  in  the  crushed  pegmatite, 
due  principally  to  the  fact  that  the  Crown  Point  Feldspar  Company 
became  an  important  producer. 

VerTYKmt, — A  feldspar  quarry  2  miles  from  Chester  Depot,  in  Wind- 
sor County,  was  opened  by  A.  L.  Stone  in  1908^  but  as  yet  only 
sample  shipments  nave  been  made.  A  mill  is  said  to  be  in  course 
of  erection  at  Chester  Depot.  The  property  has  not  been  visited 
by  the  writer. 

Connecticut. — The  quantity  of  Connecticut  feldspar  placed  on  the 
market  in  the  crude  state  in  1908  was  2,888  short  tons  less  than  in 
1907.  The  quantity  marketed  in  the  ground  state,  including  abrasive 
feldspar,  was  1,566  short  tons  less  than  in  1907.  The  product  of 
the  Eureka  Mining  and  Operating  Company's  quarries  is  reckoned 
as  marketed  in  the  crude  state,  as  the  milling  branch  of  this  concern 
at  Trenton,  N.  J.,  is  incorporated  under  a  different  name  (Eureka 
Flint  and  Spar  Company).  The  Consolidated  Feldspar  Company 
reported  the  purchase  of  property  adjoiningits  own  at  White  Roc^ 
from  the  Middlesex  Feldspar  Company.  The  Eureka  Mining  and 
Operating  Company  reported  the  opemng  by  it  of  a  new  quarry  in 
the  town  of  Chatham,  Middlesex  Cfounty,  close  to  the  Connecticut 
River.  All  the  firms  producing  feldspar  for  the  pottery  trade 
reported  decreasedproductions  and  unfavorable  market  conditions. 

Pennsylvania, — The  only  new  development  reported  in  the  feld- 
spar industry  in  Pennsylvania  in  1908  was  the  opening  of  a  c^uarry 
by  the  Twin  Oaks  Feldspar  Company  near  Twin  Oaks  Station,  in 
Delaware  County.  The  production  of  crude  feldspar  in  1908  was 
3,751  short  tons  less  than  in  1907.  The  production  of  ground  feld- 
spar was  1,793  short  tons  less  than  in  1907.  Nearly  every  concern 
reported  poor  market  conditions  and  decreased  output.  The  Key- 
stone Feldspar  Company  and  a  number  of  smaller  producers  suspended 
operations  entirely  because  of  the  business  depression. 

Maryland, — No  important  developments  were  reported  in  the 
feldspar  industry  of  Maryland  during  1908.  The  market  conditions 
were  generally  stated  to  be  imfavorable.  The  new  quarry  of  the 
Eureka  Mining  and  Operating  Company  opened  in  1907  near  Granite 
was  a  heavier  producer  than  in  1907,  but  most  quarries  showed  a 
decreased  output,  and  work  at  a  number  of  the  smaller  ones  was 
entirely  suspended.  The  production  of  crude  feldspar  was  952  short 
tons  less  than  in  1907,  and  of  ground  feldspar  was  378  short  tons 
less.  As  with  its  Connecticut  output,  the  product  of  the  Eureka 
Mining  and  Operating  Company  is  listed  as  crude,  the  milling  branch 
of  this  concern  at  Trenton  being  incorporated  xmder  a  different  name. 
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By  J.  S.  DiLLEB. 


INTRODUCTION. 

The  salient  feature  of  the  talc  and  soapstone  industry  for  1908  is 
the  considerable  decrease  in  the  total  output  from  the  previous  year, 
due  to  the  general  decline  in  trade  conditions.  The  total  output  for 
1908  was  117,324  short  tons,  a  decrease  of  nearly  17  per  cent  from 
that  of  1907. 

The  production  of  talc  and  soapstone  was  limited  exclusively  to 
the  belt  of  ancient  crystalline  rocks  which  form  the  axis  of  the 
Appalachian  Mountain  system  from  Canada  to  Alabama.  Talc  or 
soapstone  quarries  were  operated  in  ten  States  on  the  Atlantic  slope, 
viz,  Vermont,  Massachusetts,  Rhode  Island,  New  York,  New  Jersey, 
Pennsylvania,  Maryland,  Virginia,  North  Carolina,  and  Georgia. 

In  New  York,  the  State  wnich  produced  by  far  the  larger  part  of 
the  talc  obtained  in  this  country,  and  also  at  Hewitts,  in  North 
Carolina,  the  masses  of  talc  have  the  form  of  layers  or  beds,  con- 
formably interstratified  with  marble,  schists,  and  gneisses,  after  the 
manner  of  sedimentary  rocks. 

At  some  of  the  other  localities,  however,  the  deposits  of  talc  and 
soapstone  are  less  regular.  Their  mode  of  occurrence  as  well  as 
their  association  and  mineralo^ical  composition  strongly  suggest  that 
they  have  been  derived  from  igneous  rocks,  such  as  pyroxemte. 

VARIETIES  AND  CHARACTERISTICS. 

In  chemical  composition,  talc  is  a  hydrous  silicate  of  magnesia. 
Pure  talc  is  generally  foliated  like  mica,  but  may  be  fibrous.  The 
laminae,  though  flexible,  are  not  elastic.  Both  foliated  and  fibrous 
forms  of  talc  are  abundant  in  different  parts  of  the  mines  in  New 
York. 

The  most  distinctive  physical  features  of  talc  are  its  softness,  beinjg 
easily  impressed  bv  the  finger  nail,  and  its  greasy,  soapy  feel.  It  is 
practically  infusible,  not  decomposed  bv  ordinary  acids,  and  a  ^ood 
nonconductor  of  heat  and  electricity.  "When  highly  heated,  it  loses 
a  small  amount  of  water,  hardens,  and  becomes  susceptible  to  polish. 
It  varies  in  color  from  apple-green  to  white.  Its  softness,  flexibility, 
and  smoothness,  in  connection  with  its  resistance  to  high  tempera- 
tures and  acids,  are  the  qualities  which  render  it  most  useful. 

The  massive  form,  usually  gra^,  crystalline,  and  more  or  less 
impure,  occurs  in  large  bodies,  and  is  commonly  known  as  soapstone* 
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USES. 

The  practice  in  mining  talc  and  soapstone  and  preparing  it  for  use 
is  for  the  most  part  either  to  saw  it  into  slabs,  as  at  the  quarries  in 
Virginia,  or  to  grind  it  into  powder,  as  at  the  mines  in  New  York. 

Being  soft  and  sectUe,  it  is  easily  sawed  or  carved  into  any  shape, 
and  is  extensively  used  for  washtubs.  sanitary  appliances,  labora- 
tory tanks  and  taoles,  electrical  switchooards,  hearthstones,  mantels, 
fire  brick,  kiln  Unings,  furnaces,  cupolas,  converters,  gas  burners, 
foot  warmers,  slate  pencils,  and  "crayons"  for  marking  iron,  glass, 
and  fabrics. 

The  powder  of  foliated  talc  is  used  instead  of  mica  for  imparting 
luster  to  wall  paper.  The  powdered  form  of  fibrous  talc  is  extensively 
used  in  the  manufacture  of  paper.  On  accoimt  of  the  strenjgth  and 
durability  the  minutely  fibrous  talc  imparts  to  the  paper,  it  is  repla- 
cing china  clay,  which  nas  been  extensively  used  in  tne  past  and  which 
renders  the  paper  brittle.  Talc  has  a  wide  use  to-day  as  api^ent 
in  high-grade  paints.  On  accoimt  of  its  great  natural  stabihty,  it 
should  be  well  adapted  to  this  purpose,  but,  as  shown  by  the  scientific 
section  of  the  Paint  Manufactiu*ers'  Association  of  the  United  States, 
its  proportion  to  the  other  pigments  with  which  it  is  used  should  be 
moderate.  If  used  in  excess,  it  cheapens  and  adulterates  the  paint. 
As  a  heat  insulator,  it  is  used  for  boiler  and  pipe  coverings.  It  finds 
extensive  use  as  a  lubricant  to -lessen  friction,  also  for  polishing 
glass,  dressing  skins  and  leather,  and  making  various  toilet  powders, 
as  well  as  for  dynamite  and  for  sizing  for  cotton  cloth. 

It  is  said  to  nave  been  used  in  admterating  sugar,  baking  powder, 
and  flour.  In  response  to  an  inquiry  as  to  the  use  or  talc  for  adulter- 
ating the  articles  of  food  mentioned,  Dr.  H.  W.  Wiley,  chief  of  the 
Bureau  of  Chemistry,  Department  of  Agriculture,  replied :"*  "There 
is  no  doubt  of  the  fact  that  it  has  been  used  for  all  these  purposes 
to  some  extent.  I  have  never  found,  however,  any  mineral  sub- 
stance of  that  kind  in  sugar.  It  has  been  extensively  advertised  for 
flour,  but  we  have  never  found  a  sample  of  flour  containing  any  of 
it.  In  so  far  as  baking  powders  are  concerned,  I  do  not  think  we 
have  ever  found  any.  My  impression  is  that  the  use  of  any  kind  of 
talc  for  the  purpose  mentionea  is  extremely  limited,  but  there  is  no 
doubt  that  it  has  been  used  occasionally." 

PRODUCTION. 

The  total  production  of  all  forms  of  talc  in  1908  was  117,354  short 
tons,  valued  at  $1,401,222,  a  decrease  in  quantity  of  over  16  per 
cent  from  theproduction  of  1907,  but  a  decrease  in  value  of  less  than 
9  per  cent.  The  smaller  decrease  in  value  is  due  chiefly  to  the  gen- 
eral advance  in  prices.  The  financial  depression  of  1903  was  marked 
by  a  decline  in  output  of  talc  of  11  per  cent  from  the  production 
of  1902.  This  was  followed  by  four  years  of  rapid  rise  in  produc- 
tion and  then  by  a  marked  decline  of  16  per  cent  m  1908. 

The  diminished  production  applies  to  all  the  States  except  -New 
York  and  Massachusetts.  In  New  York  the  output  increased  4  per 
cent  and  in  Massachusetts  the  output,  though  not  very  large,  was 

a  Official  letter,  dated  April  20, 1900. 
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more  than  double  that  of  1907 — a  marked  increase  resulting  from 
the  erection  of  a  new  mill  at  Zoar>  in  Franklin  Coimty. 

The  following  table  shows  the  progress  of  the  talc  industry  in 
recent  years : 

Production  of  talc  and  soapstone  in  the  United  States,  1880-1908,  in  short  tons. 


Year. 


Qaantlty. 


1880-1900 

1901 

1902 

1903 

1904 


960,928 
97,843 
97,954 
86,901 
91,189 


Value. 


111,224,652 

906,488 

1,140,507 

840,060 

940^731 


Year. 


1905 
1906 
1907 
1908 


Quantity. 


06,634 
120,644 
139,810 
117,354 


Value. 


11,082,062 
1,431,556 
1,531,047 
1,401,222 


The  talc  and  soapstone  quarried  and  prepared  for  market  are  most 
conveniently  classified,  as  shown  in  the  following  table,  into  four 
classes  or  groups,  viz,  rough  or  crude,  sawed  into  slabs,  manufac- 
tured articles,  and  ground.  The  table  shows  the  quantity  produced 
in  each  class  annually,  the  total  value,  and  the  average  price  per 
ton  from  1905  to  1908. 

ProdwctUm  of  talc  and  soapstone  in  the  United  States  according  to  varieties,  1905-1908,  in 

short  tons. 


Condition  in  which  marketed. 


Rough 

Sawed  into  slabs 

Manufactured  articles  a 
Qronnd^ 

Total* 

Rough 

Sawed  into  slabs 

Manufactured  articles  o. 
Ground^ 

Total  c 


1905. 

1906. 

Quantity. 

Value. 

Average 

price. 

per  ton. 

Quantity. 

Value. 

Average 

price 
per  ton. 

1,625 

4,779 

14,665 

75,565 

110,483 

80,879 

403,660 

587,040 

$6.45 

16.92 

27.53 

7.77 

16,211 

4,980 

23,575 

76,878 

$40,337 

83,563 

631,342 

676,314 

t2.65 

16.78 

26.78 

&80 

96,634 

1,082,062 

11.20 

120,644 

1,431,556 

11.87 

1907. 

1908. 

25,538 

4,822 

23,484 

85,966 

134,625 

91,688 

648,475 

756,279 

11.36 

19.01 

?7.61 

8.80 

3,013 

3,406 

16,336 

94,599 

17,819 

71,048 

442,624 

879,731 

t2.60 

20.86 

27.10 

9.20 

139,810 

1,531,047 

10.95 

117,354 

1,401,222 

11.94 

a  Includes  bath  and  laundry  tubs;  fire  brick  for  stoves,  heaters,  etc.;  hearthstones,  mantels,  sinks,  grid- 
dles, slate  pencils,  gas  tips,  burner  blanks,  crayons,  and  numerous  other  article  for  everyday  use. 
b  For  foundry  facings,  paper  making,  lubricators  for  dressing  skins  and  leather,  etc. 
«  Exclusive  of  the  quantity  used  for  pigment,  which  is  included  among  mineral  paints. 

Only  2.5  per  cent  of  the  product  wa§  sold  crude  in  1908,  3  per  cent 
was  sold  sawed  into  slabs,  14  per  cent  was  sold  as  manuiactured 
articles;  and  80.5  per  cent  was  sold  ground.  When,  however,  we 
consider  the  values  represented  the  percentages  are  very  different. 
The  value  of  the  crude  was  one-half  or  1  per  cent  of  the  total  value, 
that  of  the  sawed  into  slabs  5  per  cent,  that  of  the  manufactured 
articles  32  per  cent,  and  that  of  the  ground  62.5  per  cent. 

The  production  of  New  York  alone  exceeded  in  Quantity  that  of  all 
the  other  States  combined.  In  (](^uantity  and  value  Virginia  ranks 
next  to  New  York.    The  product  m  New  York  is 
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ground;  in  Virginia  the  product  is  soapstone^and  it  is  sawed  and  man- 
ufactured into  various  articles.  In  North  Carolina  and  Vermont 
there  is  greater  variety  in  the  production.  By  far  the  lar^r  part 
of  the  product  in  both  States  is  ground,  yet  here  also  a  considerable 
part  of  the  product  is  sold  crude,  sawed  mto  slabs,  and  as  manufac- 
tured articles. 

Production  of  talc  and  toapsUmey  190&-1908t  by  Statu,  in  thort  tons. 


State. 


Q«oreia 

Maryland 

New  Jersey  and  Pennsylyania. 

New  York 

North  Carolina 

Vermont 

Virginia 

Other  States  6 

Total 


1906. 


Quantity. 


120,644 


Value. 


(•) 

(«) 

.   2,W6 

S23,810 

13,081 

£2,061 

61,672 

557,200 

4,000 

66,729 

10,418 

101,057 

23,624 

500,800 

3,989 

89,400 

1,431,556 


1007. 


Quantity. 


730 

5,064 

17,103 

67,800 

4,085 

16,200 

26,278 

2,541 


Value. 


111,473 
32,250 
46,871 

626,000 
74,347 
82,500 

631,880 
25,726 


130,810 


1,531,047 


1008. 


Qoantlty. 


4,648 
70,730 

3,564 
10,756 
10,616 

8,032 


117,354 


Value. 


a 


Si 

»,118 

607,300 

51,443 

00,748 

458,252 

65,276 


1,401,222 


a  Included  in  '<  Other  States." 

ft  Georgia,  Massachusetts,  and  Rhode  Island.In  1006;  California,  MasBacfauaetts,  and  Rhode  Ialand,ln 
1007;  Georgia,  Maryland,  Massachusetts,  and  Rhode  Island,  In  1008. 

Production  of  talc  and  aoapatone  in  the  United  Stales^  1880-1908 ,  in  thort  tons. 


Year. 


1880-1900... 

1001 

1002 

1003 

1004 

1905 

1906 

1907 

1908 

Total 


New  York. 


Quantity. 


620,025 
60,200 
71,100 
60,230 
64,005 
56,500 
61,672 
67,800 
70,730 


1,151,171 


Value. 


$5,033,501 
483,600 
615,350 
421,600 
507,400 
446,000 
557,200 
626,000 
607,300 


10,287,041 


All  other  States. 


Quantity. 


340,003 
28,643 
26,854 
26, 6n 
27,184 
40,134 
58,072 
72,010 
46,616 


667,086 


Value. 


85,201,161 
«24,888 
525,157 
418,460 
433,331 
637,062 
874,856 
005,047 
703,832 


10,213,284 


Total 


Quantity. 


060,028 

07,843 

97,064 

86,001 

01,180 

06,634 

120,644 

130,810 

117,354 


1,818,257 


Value. 


|ll,234«66a 

008,488 

1,140.507 

840,000 

040.731 

1,082,062 

1,431,556 

1,531, 047 

1,401.222 


20,500,38S 


IMPORTS. 

The  total  imports  of  talc  for  consumption  in  1908  were  7,429  short 
tons,  a  decrease  of  over  26  per  cent  from  the  imports  of  1907.  On 
the  other  hand,  the  average  price  per  ton  of  the  imports  in  1908 
increased  4  per  cent  over  the  average  price  of  1907.  Only  the  better 
grades  of  talc  produced  are  imported,  which  accoimts  for  the  hi^er 
average  price  for  foreign  as  compared  with  domestic  talc. 

Talc  imparted  into  the  United  States,  1902-1908,  in  short  tons. 


Year. 


1002 
1003 
1004 
1005 


Quantity. 


2,850 
1,701 
3,268 
iOOO 


Value. 


835,366 
10,677 
36,370 
48,225 


Average 

price 
per  ton. 


812.36 
1099 
11.13 
12.05 


Year. 


1906 
1907 
1908 


Quantity. 


6,643 

10,060 

7, 


Value.    ,     price 


|67»818 

126,301 

07.016 


tizoa 

l&V 
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TAIiC  DEPOSITS,  BY  STATES. 

NORTH   CAROLINA. 

North  Carolina  is  the  fifth  State  in  the  order  of  production,  and  has 
five  active  mines,  of  which  that  of  the  North  Carohna  Talc  and  Mining 
Company,  near  Hewitts,  in  Swain  Comity,  is  the  largest  producer. 
A  detailed  description  of  the  occurrence  of  talc  and  soapstone  in 
the  vicinity  of  Hewitts  is  given  by  Keith  in  the  Nantahala  folio  and 
in  the  Contributions  to  Economic  G-eology  for  1902.  *  The  talc  occurs 
as  series  of  lenticular  masses  and  sheets  in  the  blue  and  white 
marbles  of  Cambrian  age  alon^  the  Nantahala  Valley  and  Nottely 
River.  Talc  associated  with  hmestone  is  most  likely  derived  from 
sedimentary  rock.  It  is  foimd  also  in  the  Great  Smokjr  conglomerate 
of  Cambrian  age,  and  in  the  Archean  rocks,  where  its  association 
with  peridotites  is  such  as  to  show  that  it  is  derived  from  igneous 
rocks. 

The  Cambrian  marbles  have  a  length  of  outcrop  of  about  40  miles 
in  North  Carolina  and  are  continued  in  Georgia  for  a  much  greater 
distance.  Talc  is  known  to  occur  in  more  than  twenty-five  places 
along  the  marble  belt  of  North  Carolina,  but  is  less  common  in  Geor- 
gia. The  lenticular  bodies  inclosed  in  the  marble  vary  in  size  from 
mere  scales  to  masses  50  feet  thick  and  200  feet  long. 

Owing  to  its  soft  nature,  the  talc  does  not  withstand  weathering, 
but  readily  crumbles  down.  It  does  not  outcrop,  therefore,  and  its 
position  is  indicated  merely  by  fragments  of  weathered  material  on 
the  surface.  Thus,  it  is  impossible  to  determine  the  full  extent  of 
the  talc  bodies,  except  where  they  are  exposed  by  mining.  For  the 
same  reason,  it  is  probable  that  many  bodies  of  talc  have  thus  far 
escaped  observation.  Some  of  the  bodies  are  so  extensive  that  they 
resemble  sheets  of  sedimentary  matter.  This  is  especially  the  case 
where  the  talc  sheets  grade  into  the  adjoining  sandstone  beds.  They 
are  termed  *^ veins"  by  the  miners,  but  they  nave  none  of  the  charac- 
teristics of  true  veins. 

The  talc  varies  in  color  from  dull  white  and  opaaue,  where  weath- 
ered, to  dull  bluish  green  or  pale  green  and  translucent,  where  the 
solid  rock  is  freshest.  Inasmuch  as  the  methods  of  manufacture  of 
the  talc  depend  upon  its  softness,  anv  impurities  which  may  affect  this 
quality  are  a  detriment.  Thus  it  liappens  that  the  occurrence  of 
nimierous  acicular  or  prismatic  crystals  of  amphibole  or  pyroxene 
greatly  depreciate  the  value  of  some  of  the  large  deposits  of  talc.  In 
North  Carolina  talc  is  mined  partly  in  open  cuts  and  partly  in  shafts 
and  tunnels.  By  far  the  greater  portion  of  it  is  ground  to  powder, 
but  some  of  it  is  sawed  into  slabs  and  manufactiured  into  small  arti- 
cles, such  as  pencils,  crayons,  and  gas  tips,  as  well  as  electrical  and 
thermal  insulators  of  vanous  forms. 

The  talc  deposits  associated  with  the  Murphy  marble  are  readilv 
accessible  to  tne  Southern  Railway,  but  other  cfeposits  of  talc  whicn 
occur  in  the  Great  Smoky  conglomerate,  as  well  as  the  bodies  of  soap- 
stone  associated  with  dunite  m  the  Archean  rocks,  though  large,  are 
so  remote  from  transportation  that  they  are  generally  undeveloped 
It  is  interesting  to  note,  however,  that  smce  the  extension  of  the  rail- 
road down  the  Little  Tennessee  from  Bushnell  one  of  the  masses  of 


a  Keith,  Arthur,  Nantahala  folio  (No.  143),  G«ol.  Atlas  U.  S.,  U.  S.  G«ol.  Survey,  1907;  also  BuIL  U.  S. 
Qeol.  Survey  No.  213, 1903,  p.  443. 
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fine  foliated  talc  in  the  conglomerate  is  being  worked  2  miles  south- 
west of  Wayside  and  haided  to  Hewitts  to  be  groimd. 

Pyrophytkte—TyTophjUite,  though  unlike  talc, in  being  a  hydrous 
silicate  of  alumina  instead  of  a  hydrous  silicate  of  magnesia,  is  so 
closely  related  to  talc  in  many  of  its  physical  properties  that  it  is 
mined  and  used  for  the  same  purposes,  although  it  does  not  command 
so  high  a  price  as  the  best  grades  of  talc.  Moistened  with  cobalt 
solution  and  i^ted,  talc  becomes  pale  red,  and  pyrophyUite  under 
the  same  conditions  becomes  deep  blue.  Thus  the  two  minerals  may 
be  readily  distinguished. 

In  the  region  where  it  is  mined,  pyrophyUite  is  sometimes  errone- 
ously called  agalmatolite,  because  or  its  general  resemblance  to  the 
mineral  so  commonly  used  in  China  for  small  images. 

The  only  mines  or  pyrophyUite  in  the  United  States  are  in  Moore 
and  Chatham  counties,  N.  C.,  and  they  are  widely  separated  from 
the  talc  and  soapstone  mines  of  the  same  State. 

The  pyrophyliite  rock  forms  a  narrow  belt  about  8  nules  in  length, 
northeast  and  southwest,  which  is  crossed  by  Deep  River  near  the 
middle,  in  the  vicinity  of  Glendon,  where  the  auarries  are  located. 
This  belt  is  500  feet  in  width  and  of  considerable  out  unknown  depth. 
It  is  bounded  by  siUceous  and  iron  breccias,  which  separate  it  frpm 
slates.  Not  over  100  feet  of  the  belt  is  workable,  and  of  this  only  25 
per  cent  is  commercial  pyrophyUite.  The  principal  impurity  is 
q^uartz,  arranged  in  veins  and  bands,  with  some  chlorite  ana  ma£:ne- 
tite.  The  presence  of  impurities,  chiefly  quartz,  in  the  pyrophpUte 
would  make  the  groimd  product  gritty,  and  it  therefore  causes  con- 
siderable waste  of  the  material  mined.  Pratt  proposed  to  use  this 
waste  for  fire  brick.** 

On  the  basis  of  its  chemical  composition,  pyrophyUite  has  been 
regarded  as  more  nearly  aUied  to  clay  than  to  talc.  From  agalmato- 
lite it  differs  in  contaJmng  only  a  trace  of  potash. 

The  Durham  and  Charlotte  Kailroad  at  Ulendon  affords  convenient 
transportation  for  the  pyrophyUite.  Two  quarries  reported  produc- 
tion m  1908.  There  were  also  several  other  companies  with  mills 
erected  actively  engaged  in  prospectrng  and  development. 

VIRGINIA. 

Virginia  is  by  far  the  most  important  State  in  the  production  of 
soapstone.  Over  90  per  cent  of  the  nearly  20,000  tons  it  produced 
was  sawed  into  slabs  for  manufacturing  laundry  and  laboratory 
appliances,  whUe  less  than  10  per  cent  was  ground  into  powder  and 
used  for  foundry  and  other  purposes  where  color  and  a  nigh  degree 
of  purity  is  not  essential. 

Almost  the  whole  of  the  soapstone  in  Virginia  comes  from  a  lone:, 
narrow  belt  running  northeast  from  Nelson  County  into  Albemarle 
County.  It  begins  about  20  miles  northeast  of  Lynchburg  and  lies 
nearly  midway  oetween  the  main  line  of  the  Southern  Railway  and 
the  James  River  division  of  the  Chesapeake  and  Ohio  RaUway.  As 
these  railroads  are  only  about  6  miles  apart,  the  faciUties  for  trans- 
portation are  favorable. 

The  geology  of  the  soapstone  belt  has  been  briefly  described  by 
T.  L.  Watson,**  state  geologist,  but  imtil  the  belt  has  oeen  definitely 

a  Pratt,  J.  H.,  North  Carolina  Geol.  Survey  Economic  Paper  No.  3,  p.  M. 

b  Mineral  Resources  of  Virginia,  published  by  the  Vlrglnia-JanieBtowii  Eq;Msitkai  ConmlMioa.  1907, 
p.  293. 
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mapped,  the  fonn.  size,  and  relations  of  the  soapstone  to  the  adjacent 
rocks  can  not  be  clearly  understood.  The  soapstone  occurs  in  sheets, 
layers,  or  dikeUke  masses  100  or  more  feet  in  tnickness  and  somewhat 
irregularly  distributed  throughout  a  belt  nearly  30  miles  in  length 
and  less  tnan  a  mile  in  width.  The  general  distribution  of  the  soap- 
stone  strongly  suggests  conformable  stratification  with  the  quartz- 
ites  and  micaceous  schists  with  which  it  is  locally  associated,  out  its 
more  common  and  intimate  association  is  with  a  greenish  rock  hav- 
ing decidedly  the  aspect  of  an  eruptive  and  suggesting  an  igneous 
on^in  for  the  rock  from  which  the  soapstone  is  denved.  In  New  York 
ana  North  Carolina,  where  the  layers  of  talc  are  clearly  derived  from  a 
sedimentary  rock,  it  is  interbedded  with  limestone;  but  in  Virginia 
there  is  no  limestone  near  the  soapstone. 

The  soapstone  quarried  varies  in  color  from  light  bluish-gray  to 
dark  greemsh-gray ,  and  in  hardness  from  that  which  is  easily  scratched 
by  the  finger  nail  to  that  upon  which  the  finger  nail  makes  no  impres- 
sion. The  light-colored  soft  soapstone  is  the  best  ^ade  and  contains 
the  most  talc.  The  softness  of  the  stone  is  in  a  large  measure  pro- 
portional to  the  talc  it  contains.  The  soapstone  richest  in  talc  is  not 
only  the  easiest  and  most  satisfactory  to  work,  but  is  the  best  for 
most  of  the  uses  to  which  soapstone  is  appHed.  This  best  grade  of 
soapstone,  examined  in  thin  section  under  a  microscope,  is  K>und  to 
be  composed  chiefly  of  scales  of  talc  with  a  small  proportion  of 
chlorite  and  magnetite  and  traces  of  either  or  of  both  ampnibole  and 
pyroxene. 

The  dark-greenish  soapstone,  which  occurs  with  the  light  colored 
more  or  less  abundantly  m  all  the  quarries,  owes  its  green  color  to  the 
abundance  of  chlorite  and  its  greater  hardness  in  part  to  chlorite, 
but  more  particularly  to  the  greater  proportion  of  the  silicates — 
hornblende  and  pyroxene — botn  of  wnich  are  much  harder  than 
talc.  Hornblende  and  pyroxene  are  the  minerals  from  which,  by 
alteration,  the  talc  is  denved.  The  dark-green  hard  grade  of  soap- 
stone,  if  it  were  more  altered  so  that  the  pyroxene  and  amphiboie 
were  changed  to  talc,  would  become  the  better  grade  of  soapstone. 

In  May,  1909,  when  the  writer  visited  the  Albemarle-Nelson  County 
soapstone  belt,  there  were  six  plants  in  operation.  Beginning  at  the 
northeast,  they  were  as  follows:  The  Virginia  Soapstone  Company, 
which  from  its  large  quarries  at  Schuyler  supplied  its  two  large  mills, 
one  at  Schuyler  and  the  other  at  Aloerene;  the  Old  Domimon,  the 
Climax,  the  rhoenix,  and  the  Piedmont,  all  in  operation,  with  quar- 
ries and  mills  running;  and  the  Eureka,  which  lately  succeeded  the 
Plumbers  and  at  which  the  quarry  only  and  not  the  mill  was  in 
operation. 

All  the  quarries  are  well  equipped  with  channeling  machines  and 
mills  for  sawing  the  slabs  or  snaping  and  dressing  the  manufactured 
articles.  The  excellent  quality  of  this  soapstone  adapts  it  to  a  wide 
rang;e  of  uses.  Laundry  tubs  are  the  chief  manufactured  product, 
but  it  is  used  extensively  for  sinks  and  other  sanitary  devices,  as  well 
as  for  electrical  appliances  and  cooking  utensils. 

There  are  two  small  soapstone  quarries  in  Fairfax  County — one  j 

near  Clifton  and  the  other  near  Wienie.    At  Clifton  the  soapstone  is  J 

ground,  but  at  Wiehle,  where  it  is  much  fractured,  decomposed,  and  I 

stained  by  oxide  of  iron,  it  is  sold  crude  just  as  it  is  taken  from  the 
quarry. 


i- 
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NEW  YORK. 

New  York  easily  outranks  all  other  States  in  the  production  of  talc. 
All  of  the  output  comes  from  a  small  district  about  a  dozen  miles 
southeast  of  Gouvemeur,  in  St.  Lawrence  County,  which  has  been 
worked  for  many  years.  The  geology  of  the  distnct  and  the  genesis 
of  the  talc  has  been  well  described  by  C.  H.  Smith,  jr.**  Gneisses  are 
the  most  abundant  rocks  of  that  region,  but  crystalline  limestones 
form  large  irregular  belts  trending  northeast  and  southwest  in  the 
gneiss  parallel  to  its  banded  structure.  Much  of  the  limestone  is 
suitable  for  building  and  monumental  purposes,  but  the  greater  por- 
tion of  it  is  impure  and  contains  many  more  or  less  schistose  layers 
in  which  the  silicates,  tremolite,  and  enstatite  are  the  chief  constituents. 

One  of  the  largest  and  by  far  the  most  important  of  the  layers  of 
schist  yet  discovered  is  in  a  Umestone  belt  which  stretches  from 
Fowler  northeastward  to  a  point  near  Edwards,  a  distance  of  7  miles, 
and  contains  the  valuable  talc  deposits  of  that  district.  The  schist 
is  conformable  with  the  limestone,  into  which  it  gradually  passes, 
both  above  and  below.  Their  relations  are  such  as  to  indicate  that 
both  belong  to  the  same  formation  and  are  of  sedimentary  origin. 

The  talc  is  not  only  intimately  associated  with  tremolite  and  ensta- 
tite, but  grades  into  them  so  completely  as  to  demonstrate  that  the 
talc  is  derived  from  the  tremolite  and  enstatite  by  alteration.  In 
many  places  the  talc  shows  more  or  less  distinctly  the  bladed,  col- 
umnar, or  fibrous  structure  which  characterizes  tremolite  and  ensta- 
stite,  but  locally,  in  the  mine  at  Talcville  and  more  especially  in  the 
mines  at  Fowler,  where  there  are  slips  in  the  schist,  the  talc  is  foliated. 

The  talc  is  limited  to  the  schist  from  which  it  was  formed  and,  from 
what  may  be  seen  in  the  large  underground  workings  of  the  Interna- 
tional Pulp  Company's  mine  No.  3  at  Talcville,  it  apparently  is  only 
the  middle  portion  of  the  layer  of  schist  that  has  been  changed  to 
talc,  thus  forming  an  irregular  layer  of  talc  within  the  layer  of  schist. 
The  layer  of  talc  varies  in  thickness  from  a  few  feet  to  over  50  feet, 
averagmg  perhaps  about  20  feet,  and  is  remarkably  persistent.  It 
has  been  mined  locally  to  a  deptn  of  550  feet  and  honzontally  for  a 
much  greater  distance,  though  it  is  probable  that  but  a  small  part  of 
the  total  deposit  has  yet  been  removed. 

The  mining  operations  do  not  extend  throughout  the  length  of  the 
belt.  They  are  most  extensive  toward  the  northeast  end,  about 
Talcville.  Near  the  southwest  end,  in  the  vicinity  of  Fowler,  opera- 
tions are  less  active. 

Three  companies,  the  International  Pulp  Companv,  the  Ontario 
Company,  and  the  Union  Talc  Company,  reported  production  in  1908, 
but  in  May,  1909,  only  the  first  two  were  in  operation. 

The  International  rulp  Company,  having  acquired  the  holdings 
from  several  independent  companies,  has  become  by  far  the  largest 
producer  of  talc  in  the  United  States.  The  company  has  two  mills 
running,  both  at  Hailesboro.  The  mill,  recently  constructed  of  con- 
crete, is  said  to  have  a  capacity  of  100  tons  per  day.  Notmthstand- 
ing  the  low  water  of  the  talc  belt  in  1908  ana  the  consequent  decrease 
in  the  power  of  the  mills,  the  output  in  the  district  was  not  only  main* 
tained  bu  t  slightly  advanced  over  that  of  1 907 .  The  advance  in  ou  tpu t 
was  accompanied,  by  an  advance  in  price  from  $8  to  $10  per  ton. 

aThe  genesis  of  the  talc  deposits  of  St.  Lawrence  County,  N.  Y.:  School  of  ICines  Qlivt.»  vol.  17,  No.  4. 
pp.  33^-341. 
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The  excellence  of  the  fibrous  talc  for  filling  book  and  writingpapers 
has  given  it  a  wide  market,  and  much  of  it  is  exported  to  Europe, 
where  it  is  replacing  clay  in  the  paper  industry. 

VERMONT. 

Vermont  was  the  third  among  the  States  in  the  production  of  talc 
and  soapstone,  having  produced  10,755  short  tons — about  half  as 
much  as  Virginia  and  one-seventh  as  much  as  New  York.  Its  pro- 
duction in  1908  decreased  in  quantity  33  per  cent  from  that  of  1907; 
nevertheless  the  reported  value  of  the  output,  in  which  much  of  the 
product  was  manufactured,  increased  about  29  per  cent  over  that 
of  1907.  It  is  the  only  State  in  which  an  increase  in  the  value  is 
coupled  with  a  decrease  in  the  quantity  of  the  output.  This  is  due 
to  the  fact  that  in  1908  a  larger  proportion  of  the  production  was 
sold  manufactured  than  in  the  previous  year. 

There  were  eight  operating  mmes  in  this  State;  six  of  these,  pro- 
ducing 90  per  cent  of  the  state's  output,  sold  their  entire  proauct 
ground;  only  two  quarried  and  manufactured  articles  of  soapstone. 

According  to  G.  H.  Perkins,  state  geologist  of  Vermont,**  talc 
occurs  in  beds  of  noticeable  size  in  or  near  the  towns  of  Granville, 
Moretown,  Rochester,  Stockbridge,  Bridgewater,  Roxbury,  Dux- 
bury,  Lowell,  and  Johnson.. 

In  the  northern  part  of  the  State,  near  the  village  of  Johnson, 
there  is  a  small  mine  in  talc  schist  so  folded  as  to  render  mining  dif- 
ficult. There  is  some  good  talc,  but  the  grade  of  most  of  it  is  lowered 
by  the  presence  of  small  flakes  of  pyrite. 

At  East  Granville  the  talc  mined  is  a  typical  talc  schist,  and  it 
stands  on  edge  between  other  schists,  of  wnich  mica  schist  is  the 
most  common.  The  talc  is  in  the  form  of  a  bed  and  not  of  a  vein. 
It  is  not  entirely  continuous,  but  is  made  up  of  a  series  of  talc  lenses 
in  the  same  plane.  The  lenses  range  in  thickness  from  a  few  inches 
to  30  feet  ana  in  length  up  to  200  feet.  The  mine  is  worked  by  several 
drifts  running  north  on  the  bed  into  the  steep  hillside  about  300  feet 
above  the  miU  by  the  railroad  station.  The  ore  is  carried  to  the  mill 
by  a  gravity  tramway.  The  mine  exceeds  the  capacity  of  the  mill, 
and  part  of  the  ore  is  shipped  and  ground  by  the  paper  company  that  ^ 
uses  it.  The  location  of  the  mine  with  reference  to  topography, 
drainage,  and  transportation  is  decidedly  advantageous. 

About  12  miles  farther  south  the  same  bed  apparently  is  mined 
near  Rochester  and  also  at  Stockbridge,  but  under  somewhat  less 
favorable  conditions. 

Three  miles  west  of  Chester  talc  is  mined  at  Carlton's  and  is  sold 
in  Chester  at  the  mill  of  the  American  Soapstone  Finishing  Company, 
which  early  in  1909  leased  the  Carlton  quarry. 

Near  Wmdham  is  a  mine  and  mill  recently  closed  by  litigation. 

Professor  Perkins  remarks  that  there  are  extensive  beds  or  soap- 
stone  in  the  towns  of  Cavendish,  Grafton,  Chester,  Weathersfield, 
Athens,  and  Windham.  Although  some  of  the  many  masses  of  soap- 
stone  are  of  excellent  quality,  there  is  a  large  quantity  unfit  for  use. 
In  1 908  it  was  mined  at  three  localities — Cnester,  Ataena^  saau^  Pi 
kinsville.  "  ^   "    "' 

In  Chester  the  Union  Soap  Company  fomu 
ries,  one,  not  now  in  operation,  a  few 


«Eng.  and  Mln.  Jour.,  October  T»9 


878  MINERAL  BESOUBCES. 

the  other  at  Athens,  10  miles  away.  The  soapstone,  well  exposed 
in  the  open  pits,  is  seen  to  form  lenses  within  gneiss.  The  lenses  are 
from  4  to  20  feet  thick  and  20  to  30  feet  wide,  and  overlap.  The 
stone  is  soft  and  easily  sawed,  turned,  planed,  or  groovea.  It  is 
quarried  by  using  channeling  machines,  but  unfortimately  the  ma- 
terial varies.  Much  of  it  is  cracked,  but  the  smaller  part  is  excellent. 
The  soapstone  mill  destroyed  by  ice  some  years  ago  at  Perkins- 
ville  is  bein^  rebuilt,  and  already  a  part  is  in  operation  manufactur- 
ing tubs,  sii^,  furnaces  linings,  and  numerous  other  objects. 

OTHER  STATES. 

Georgia. — ^The  Murphy  marble  of  North  Carolina  extends  far  into 
Georgia,  but  the  important  deposits  of  talc  associated  with  it  in 
North  Carolina  have  not  been  found  to  any  great  extent  in  Geoi^a. 
There  are,  however,  several  small  but  active  mines  in  Murray  Countv. 

Maryland. — ^The  Deland  Mining  and  Milling  Company  at  Bald 
Friar  (juarry,  near  Havre  de  Grace,  was  the  only  one  operated  during 
1908  in  Maryland,  and  it  .reports  the  same  production  as  in  1907, 
although  the  total  production  of  the  State  decreased  about  29  per 
cent.  The  product  was  chiefly  ground  and  sold"  to  the  manuiac- 
turers  of  acid-proof  and  fireproof  paints. 

Pennsylvania. — In  Pennsylvama  there  were  two  mines  operating, 
one  in  Montgomery  County,  the  Atlas  Mineral  and  Machine  Company, 
and  the  other  in  Northampton  County,  the  J.  O.  Wagener  &  Co. 
miae,  both  in  the  eastern  part  of  the  State.  The  first  locality  is 
briefly  referred  to  in  the  Philadelphia  foUo^  as  an  old  soapstone 
quarry  (rose  quarry)  that  has  been  recently  reopened  on  the  west 
bank  of  the  Schuylkill  and  that  furnishes  matenal  of  good  Quality 
for  stove  and  furnace  linings,  as  a  filler  in  the  manufacture  or  paint 
and  paper,  and  as  a  lubricant. 

New  Jersey. — In  New  Jersey,  2  miles  north  of  Phillipsburg,  is  the 
mine  of  the  Lizzie  Clay  and  Pulp  Company.  In  1908  it  was  the  only 
producing  mine  in  the  State.  The  production  of  Pennsylvania  and 
New  Jersey  for  1908  decreased  37  per  cent  from  that  of  1907. 

Rhode  island. — ^The  Rhode  Island  Soapstone  Company  at  Man- 
ville,  in  Providence  County,  was  the  only  company  operatmg  in  that 
State  during  1908. 

Massachusetts. — ^There  were  two  producing  mines  in  Massachusetts, 
the  Berkshire  Talc  and  Manufacturing  Company  in  Dalton,  in  Berk- 
shire County,  and  the  Massachusetts  Talc  Company  near  Rowe,  3 
miles  north  of  Zoar,  in  Franklin  County,  where  a  new  mill  was  erected 
in  1907,  which  raised  Massachusetts  to  the  distinction  of  being  the 
only  State,  except  New  York,  whose  production  in  1908  was  greater 
than  in  1907. 

Of  all  the  material  reported  from  the  mines  in  Georgia,  Maryland, 
Pennsylvania,  New  Jersey,  Rhode  Island,  and  Massachusetts,  a 
small  production  of  crude  was  reported  by  only  two.  With  this  ex- 
ception, all  the  product  was  ground.  The  sreat  center  of  the  sawed 
soapstone  industrv  is  in  Virginia.  South  of  Virginia,  as  well  as  norUi, 
approximately  all  of  the  talc  is  CTound  until  Vermont  is  reached, 
where  again  a  considerable  part  of  the  material  is  sawed. 

a  Maryland  Mineral  Industries,  1896-1907,  Maryland  Oed.  Survey  spedal  pabttoatton,  vol  8»  pt.  2,  pJttiL 
J>  PhUadelphla  folio  (No.  162),  Geol.  Atlas  U.  8.,  U.  8.  Qeol.  Sorvey,  1908. 
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ochtf 679 

D. 

Dale,  T.  Nelson,  notes  on  slate 528^633 

Davis,  Charies  A.,  paper  on  peat 795-804 

Day,  David  T.,  pap^r  on  petroleum 346^140 

Delaware,  brick  and  tile 467 

day 408 

day  products 456 

ooal  tar 307,314 

gas 202,314 

gascoke 307,314 

granite 539,561 

ml»fral  waters 759,768 

oil  and  water  gas 302 

sand  and  gravel 508 

sand-Ume  brick 518 

water-gMtar 306 
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Denmark,  petcoleam,  exports  to 418 

phosphate  rock,  exports  to 638 

Diamond 814 

Arkansas 814 

Brasil 818 

British  Ouiana 819 

CaUfomia 816 

Cnllinan 820 

Imports 8» 

India 819 

Industry 820 

Kentucky 816 

Now  South  Wales 819 

origin  of 821 

South  Alrtca 816 

Diller,  J.  S.,  paper  on  asbestos 007-706 

talc  and  soai>stone 809-878 

District  of  Columbia,  ammonia 306, 314 

brickandtile 467 

clay  products 466 

coal  tar 807, 314 

gas 302,314 

gas  coke 305,814 

mineral  waters 760,768 

oil  and  water  gas 902 

pottery 476 

Drain  tile,  value 468 

Dutch  East  Indies,  petroleum 437 

exports  to 418 

E. 

Earthenware  and  stoneware,  exports 484 

imports 483 

red,  production 478 

East  Liverpool,  Ohio,  pottery  production 482 

Eckel,  E.  C,  paper  on  cement  Industry 441-153 

Electrical  supplies,  porcelain 479 

Emery 688 

Imports 500 

(See  (Ubo  Corundum  and  emery.) 

Engine  sand,  production 606 

England,  arsenic 600 

flint 862 

fluorspar 617 

phosphate  rock 688 

Exports,  asphalt 715 

brick 484 

cement 462 

clay  products 484 

coal 60 

coke 240 

earthen  and  stone  ware 484 

lime 615 

marble 546 

mineral  waters 764 

monaslte 794 

oilstones  and  scythestones 688 

petroleum 414-419 

phosphate  rock 637 

pottery 484 

salt 654 

slate 624 

stone 546 

sulphur 663 

from  Sicily 668 
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PUdspar 806 

(See  alto  Quarts  and  feldspar.) 

abrasive  feldspar 601,867 

gems 821 

fndostry,  by  States 867 

prices 866 

production,  by  States 867 

Fertfllzers  of  all  kinds,  imported 638 

Finland,  coal 63 

Fire  clay ,  prodnctian,  by  States 406 

FIreprooflng,  value 468 

Fire  sand,  production 608 

Flat  Top,  W.  Va.,  coke  district 270 

Flint,  pebbles.- 862 

(See  obo  Quarts  and  feldspar.) 

Florida,  brick  and  tile 467 

clay 498 

clay  products 456 

ooal  tar 307, 314 

gas 292,314 

gas  coke 305,314 

lime 513 

limestone 639, 574 

mineral  waters 769,768 

oil  and  water  gas 902 

phosphate  rock 631,638 

deposits 631 

pottery 476 

sand  and  gravel 606 

sand-lime  brick 518 

water^^  tar 906 

Fluorspar  and  cryolite,  by  Ernest  F.  Bnrdi- 

ard 007-620 

bibliography 620 

concentration 600 

imports 600 

in  Colorado 612 

in  England 617 

prices 607 

production 607-606 

Fractionation  of  crude  petroleum  by  catplBary 

filtration 3SS 

Fhmoe,  arsenic ODD 

asphalt 714 

coal 63 

flint « 

graphite 73S 

gypsum 636,627 

o6her €7% 

petroleum,  exports  to 417 

phosphate  rook 636.69 

pyrtte 6(8 

salt 651 

Fomaoe  flux,  by  States SH 

Furnace  aand,  production SOI 

O. 

Oadolinlte  (tM  oIm  Monasite) TVS 

Oalioia,  petrolemn 493, 44P 

Qamet  (abrasive),  production 801 

notes  on  industry as 

Garnet  (gem) 

Gas,  production,  by  States 

Gas,  ookB,  tar,  and  anunonla,  by  E.   W. 

J*arkw 
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OsSy  ooke,  tar,atxl  amiaoiUs,  tmporti  of  coal- 

tarproducts M9,816 

production 286 

ammonia 387,300 

ammontMin  roiphate 287 

ooalflM 387,280 

ooaltar 287,306 

ooke 287,804 

oil  and  water  gas 206 

wateritastar 306 

produBtton   and   valiie,   aggregate,   by 

Btates aU-816 

▼aluc 287,316 

Qeoffgla,  ammonia 812,314 

asbestos 680,706 

barytes. 670 

bilokandtile 467 

cement,  natonkl 460 

Portland 448 

clay 498 

day  produots 466 

ooal 16,106 

ooaltar. 807,814 

ooke 287,268 

gas 288,314 

gas  ooke 806,314 

glass  sand 606 

granite 880,661 

graphite 738 

lime 613 

limestone 880,674 

marble 880,667 

mica 740,763 

minena  waters 760,768 

monaiite 788 

ocber 677 

oQ  and  water  gas 802 

pottery 476 

pyrite ,.,.  668,664 

id  and  gravel 606 

id-lime  brick 618 

sUte 628,625 

talo 872,878 

water-fMtar 808 

Gorman  Southwest  Afrioa,  diamond 817 

Oonnany,  amnio 600 

asbestos TOO 

asphalt 714 

coal 63 

graphite 1 786 

gypsum 627 

ocber 678 

petroleum 417,486,440 

phosphate  rook 

pyrtte 

salt 664 

Olass  sand,  other  sand,  and  gravel 6Q6-A0 

blbliopmphy 510 

imports 510 

price 606 

prodootkm 606 

by  States. 608 

Qianlte 646 

(M(  eiao  Stone  indortiy.) 

imports 646 
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Granite,  production 687 

byStates. 638,561 

value. 537,640^651 

byStates. 638,551 

by  uses 541,551 

Vennont  production 562 

Graphite,  by  Edson  8.  Bas^in 717-738 

imports 735 

industry,  by  States T21 

origin 718 

prices 735 

production 734 

amorphous 735 

artUteial 720,735 

crystalline 735 

properties,  physical  and  chemical 717 

uses 718 

world's  production 736 

bibliography 736 

Gravel  (see  oIm  Glass  sand,  other  sand,  and 

gravel) 606 

Great  Biltatai,  arsenic 600 

ooal 63 

importsfirom 61 

gypsum 626,627 

petroleum 436 

phosphate  rook 630 

•It. 664 

Greece,  ooal 63 

emery 600 

magnesite 730 

Greenland,  cryolite 620 

flint 863 

Qreensburg,  Pa.,  ooke  district 270 

Grindstone,  imports 586 

production 565 

byStates 586 

Canadian 586 

value 585,686 

Grlqualand  West,  diamond 816 

Guano,  imports 638 

Gulf  oil  Held 383 

Gypsum  and  gypmam  produots,  by  Kmest  F. 

Buichard 621-628 

bibliography 627 

Oallfomia  deposits. <B2 

condition  of  trade Q21 

disposition,  as  to  uses 626 

imports 026 

new  developments 821 

production,  by  Btates 623 

prices 624 

world's  production 627 

H. 

Hawaiian  Islands,  grsnite 530 

lime 515 

petroleum,  exports  to 414 

Heraegovtna,  pyrite 668 

Hess,  Frank  L.,  paper  on  anenio 600-601 

Hill,  Bn  paper  on  natural  gss 817-344 

Holland,  ooal 68 

phflq)hate  rock,  exports  to 638 

Hollow  buUding  Mock. 466 

Hones,  imports. 
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Hongkong,  petroleum,  exports  to 418 

Hudson  River  district,  common  brick 474 

Hungary,  magneslte 739 

pyrite 668 

I. 

Idaho,  brickandtile 467 

clay : 498 

clay  products 466 

coal 107 

coal  tar 307,314 

gas 292,314 

gas  coke 305,314 

granite 539,551 

graphite 733 

gypsum 625 

hifusorial  earth 594 

lime 513 

limestone 539,574 

marble 539,567 

mineral  waters 759, 769 

monazite 792 

petroleum 353 

phosphate  rock,  deposits 637 

pumice  deposits.. w 596 

salt 645,647 

sand-lime  brick 518 

sandstone 539,550 

Illinois,  ammonia 312,314 

brickandtile 467 

cement,  Portland 443 

natural 460 

slag '. 451 

clay 498 

clay  products 456 

coal 16,107 

coal  tar 307,314 

coke 227,253 

fluorspar 608 

gas 292, 314 

gas  coke 307,314 

glass  sand 506 

infusorial  earth 594 

lime 613 

limestone 639,574 

metallic  paint 682 

mineral  waters 769, 769 

natural  gas 335 

acreage 825 

oil  and  water  gas 302 

petroleimi 347, 381 

po  ttery 476 

puMolan,  or  slag  cement 461 

pyrite 663,664 

sand  and  gravel 508 

sand-lime  brick 618 

sandstone 680, 659 

tripoli 603 

water-gas  tar 306 

Illustration: 

Plate  I.  Known  productive  oil  and  gas 

fields  of  United  States,  1906  (In  pocket). 

Fig.  1,   Production  of  coal  in  United 

States  inl908 17 

Fig.    2,    Yearly    production    of    ooal, 
1856-1908 21 


Illustration— Continind. 

Fig.  3,  Average  yearly  prodoctian  of 

ooalslnoe  1814 26 

Fig.  4,  World's  production  of  coal 68 

Fig.  6,  Ckimparison    of  production  of 
Portland  and   natural  cement,  1890- 

1908 447 

Fig.  6»  Decline  in  cement  prices. 448 

Imports,  alizarine 249 

aniline  salts 249 

apatite 638 

arsenic 609 

asbestos 699 

asphalt 714 

barytes 673 

borax 004 

brickandtile 483 

buhrstones  and  millstones 585 

cement 462 

china  and  porcelain 483 

clay 500 

clay  products 483 

coal 00 

coal-tar  products 24^250 

coke 248 

corundum.  1 600 

cryolite 620 

earthen  and  stone  ware 483 

diamonds 8S9 

emery 690 

fertilisers 638 

flint  pebbles 

fluorspar 

granite 546 

graphite 7S5 

grindstones 686 

guano 

gypsum 

hones . , 

infusorial  earth 

kaolin  or  china  clay 600 

lime 615 

litharge 6B0 

magneslte 741 

marble 616 

mica 754 

mineral  waters 764 

natural  gas 3i4 

ocher 678 

oilstones  and  scythestones! 

onyx 

orange  mineral 

osokerite 714 

pearls 

peat 

phosphate  rock,  crude 

pottery 

precious  stones 

pumice 

pyrite 

quarts 

red  lead 

rotten  stone 

salicylic  acid 

salt 
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Imports,  aand  and  gimvel 610 

sienna 678 

slatA 634 

stone 646 

strontium 678 

sulphnr,  \iy  countries  and  by  customs 

districta 662 

talc 872 

thorium  nitrate 7S8 

umber 678 

Venetian  red 690 

whetstones  and  oilstones 688 

whitolead 690 

line  oxide 688 

India,  amber 807 

ooal 68 

diamond 819 

graphite 786 

mica 768 

petroleum 418,437,440 

salt 665 

sapphire 838 

tourmaline 846 

Indiana,  ammonia. 312,314 

brick  and  tile 467 

cement,  natural 460 

Portland 443 

clay 406 

clay  products 466 

coal 16,113 

coal  tar 307.314 

ooke 237,264 

gas  392,314 

gas  coke 306,314 

glass  sand 608 

lime 613 

limestone 639. 674 

mineral  waters 760,770 

natural  gas 333 

acreage 325 

<A\  and  water  gas 302 

oilstones 587 

petroleum 347, 379 

pottery 476 

pyrite 6fi3,6ft4 

sand  and  gravel 608 

sand-lime  brick 518 

sandstone 539. 567 

sapphire 838 

water-gas  tar 306 

whetstones 687 

Infusorial  earth  and  tripoU 693-506 

Canadian  production 695 

Imports 595 

notes  on  Infusorial  earth 504 

production 503 

Iowa,  ammonia 312. 314 

brick  and  tile 467 

cement,  Portland 443 

clay 498 

c^y  products 456 

ooai. 16.117 

eoaltar 307.314 

gas 292.314 

gas  coke 806,314 

625 
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Iowa,  Ume 513 

limestone 539,674 

mineral  waters 759,770 

natural  gas 343 

ocher 677 

oil  and  water  gas 302 

pottery 476 

pumice  deposits 506 

sand  and  gravel 5O6 

sand-lime  brick 618 

sandstone 539,559 

shale 682 

water-gas  tar 306 

Ireland,  phosphate  rock,  exports  to 638 

Irwin,  Pa.,  ooke  district 270 

Italy,  asbestos 700 

asphalt 714 

ooal 63 

graphite 736 

petroleum 418,436,410 

phosphate  rock,  exports  to 638 

pyrite 668 

salt 054,665 

sulphur 662,663 

J, 

Jade,  Burma 828 

Japan,  ooal 63 

graphite 736 

ocher 679 

petroleum 417.438,440 

salt 655 

sulphur 662 

Java,  petroleum 437 ,  440 

K. 

Katnlte,  imports 638 

Kanawha,  W.Va.,  ooke  district 281 

Kansas,  asphalt 710 

brick  and  tile 467 

cement,  natural 450 

Portland 443 

clay  producte 456 

ooaL 16.120 

ooal  tar 307.314 

ooke 227,254 

gas 292.314 

gas  ooke 305, 314 

gypsum 625 

Ume 513 

limestone 539.574 

mineral  waters 750,770 

natural  gas 336 

acreage 325 

analysis 337 

oil  and  water  gas 302 

petroleum 347,385,387.388 

pottery 476 

pumice  deposits 596 

salt 645,647 

sand  and  gravel 508 

sand-Ume  brick. 518 

sandstone 539.559 

Kaolin,  or  china  clay,  Imports 500 

productloii,  by  BUtSB 496 

Kashmir,  sapphire 
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Kentooky,  ammonia 312,314 

asphalt 714 

barytes 670 

brick  and  tile 467 

cement,  natural 4fiO 

Portland 443 

slag 451 

clay 498 

clay  products 456 

coal 16,123 

coal  tar 307,314 

coke. 227,265 

diamond 816 

fluorspar 608 

gas 282,314 

gas  coke 306,314 

glass  sand 508 

lime 613 

limestone 630,574 

marble 630,667 

mineral  waters 760,770 

natural  gas 330 

acreage 326 

ocher , 677 

oil  and  water  gas 302 

petroleum 347,870 

pottery 476 

sand  and  gravel 606 

sand-lime  brick 618 

sandstone 639,659 

Kieserlte,  imports 688 

L. 

Labuan  coal 63 

Lebanon  Valley  and  Schuylkill,  Pa.,  coke 

district 271 

Lima-Indiana  oil  field 374 

Lime,  by  A.  T.  Coons 511-616 

eziwrts 516 

fuels  used  in  burning 514 

hydrated  lime 515 

imports 515 

number  of  burners 611,513 

price 513 

production,  by  States 511-513 

uses 513 

value 613 

Limestone 637,568 

{See  also  Stone.) 

for  chemical  industries 671 

for  furnace  flux 671, 577 

production 537 

by  States 638,574 

value 537, 674 

by  States 538,574 

by  uses 541, 574 

Litharge,  imports 600 

production 689 

Llthopone,  production 689 

Louisiana,  brickand  tile 467 

clay  products 456 

coal  tar 307,314 

gas 292,314 

gasooke 806,314 

glass  sand 506 

mineral  waters 750,772 


Louisiana,  natonl  gas 340 

acreage 325 

oil  and  water  gas 302 

petroleum 347,303,404 

pottery 476 

salt ! 645,647 

sand  and  gravel 506 

sulphur 659,660 

water^astar 306 

Lower  Connellsvllle,  Pa.,  ooke  district 270 

M. 

Itegneslte,  by  Caiariea  O.  Yale. 73»-741 

California 739 

imports 741 

prices 739,741 

production 740 

Maine,  anmionia 312,314 

brick  and  tile 467 

day  products 456 

coal  tar 307,314 

feldspar 867,868 

gas 202,314 

gasooke 806,814 

granite 689,551 

Ume 513 

limestone 539,574 

mica 753 

mineral  waters 769,772 

oil  and  water  gas 303 

pottery 476 

sud  and  gravel 508 

slate 533,525 

teoimaline 843 

Marble,  exports 546 

(See  aUo  Stooe.) 

Imports 546 

oayx 564 

production 537 

by  States. 538,567 

value 537 

by  States. 588,567 

by  uses 541 

Maryland,  ammonia. 312,314 

telok  and  tile 467 

cement,  natural 460 

Portland 443 

slag 451 

day 406 

day  products 456 

ooal 16,129 

eoaltar. 307.314 

ooke. 227,381 

Cumberland  ooal 130 

feldspar 867»868 

gas 398,314 

fas  ooke 306,314 

glass  sand 508 

granite 639,561 

inltisorial  earth 594 

lime 513 

limestone 639»574 

marble 639»667 

metallio  paint  and  mortar  oolon 683 

mtDflral  waters 730,773 

oU  and  water  gas SB 
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Maiyland,  pottery 476 

pusioiui,  or  alag  oaoMDt. 451 

quarts 86S 

abrwlT« Wl,886 

sand  and  gisvel fi06 

nnd-Ume  brick 618 

•aadstone 5»,66Q 

slate «M,«25 

talc 872,878 

water-gas  tar 808 

MaawiPhnwtts,  ammonia ai3»814 

brick  and  tlla 487 

camont,  PorUand 448 

day 488 

clay  piodaots 458 

ooal 18.181 

ooaltar 807,314 

ooke 237,288 

688 

r,3i4 

gasooke 805,314 

glass  MUid 608 

gimnlte «8»,561 

tnftiaorlal  earth 604 

Ume 618 

liiiMStone 688,674 

marble «88,6«7 

mineral  waters 760,773 

oU  and  water  gas 802 

pottery 478 

pyrlte 663,664 

quarts 865 

abrasive 601,886 

salt 845 

sand  and  gravel 606 

sandstone 680,659 

taio 872,878 

trap  rook 6»,664 

water-gas  tar 306 

MetaUio  paint 682 

pfodnctlon,  by  States 682 

llezloo,  asphalt 714 

calamine 812 

ooal 68 

gfM>hite 718,736 

onyx  marble 664 

petroleum 425,440 

exportsto 417 

ICioa,  by  Douglas  B.  Sterrett 748-764 

exports 764 

foielgn  production 764 

Imports 754 

ooouireooe,  by  States 748 

prices 768 

production 762-758 

uses 751 

Michigan,  amethyst 800 

ammonia 812,814 

brick  and  tile 487 

bromine 060 

cement,  Portland 448 

day  products 460 

coal 181 

ooaltar 307,814 

ooke 227,383 
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i,datolite 813 

gas 282,314 

gasooke 305,314 

glass  aand 606 

grm>hite 738,736 

grindstones 686 

gypsum 886 

lime 613 

limestone 630,674 

mineral  waters 760,775 

od  and  water  gas 303 

petrolenm 347,412 

pottery 476 

salt 645,640 

sand  and  gravd 506 

sand-lime  brick 518 

sandstone 630,550 

soythestones 687 

watergastar 306 

Mid-Continent  oU  field 884 

MIddleton,  JefferMn,  paper  on  day-working 

industries 455^604 

MHwaokae,  Wis.,  coal  tTMie  review 86 

Mllstonesandbuhistones 683-585 

(Am  alio  Buhrstones.) 

Mlnaral  paints,  by  E.  F.  Burchard 676-606 

hlbUogn^hy 605 

chemically  manultetured  pigments 668 

groups  of  mineral  paints 076-676 

natural  mineral  pigments 676-6S7 

paint  tesU 000 

pigments  made  from  ores 667 

MInerd  waters,  by  Samuel  Sanford 755-700 

conditions  in  trade 760 

definition 765 

exports 764 

Imports 764 

magnitude  of  trade 756 

medicinal  and  table  waters 757 

mineralisation  of  well  and  spring  waters .      756 

number  of  springs 781 

price  per  gallon 750 

production,  by  States 758,761 

aoope  of  statistics 755 

spflngs  as  resorts 757 

trade  by  States 764-700 

trade  in  soft  drinks 750 

trade  prospects 768 

trade,  review  of 756 

valuation  of 757 

▼ahie 758,761 

Minnesota,  ammonia 312,314 

brick  and  tile 467 

cement,  natural 460 

day 407 

daypcodueU 456 

coal  tar 307,314 

ooke 227,283 

Mdspar 867 

abrasive 501 

gas 202,314 

gasooke 305,314 

granite 630,551 

lime 513 

limestone 530,574 

mineral  waters 750,775 
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Mliinesota,  oil  and  water  gas 302 

pottery 476 

sand  and  gravel fiOB 

sand-lime  brick 618 

sandstone 639,fi60 

water-gas  tar 808 

Mississippi,  brick  and  tile 467 

day  products 466 

coal  tar 307,314 

gas 292,314 

gas  coke 305,314 

mineral  waters 769,776 

oil  and  water  gas 302 

pottery 476 

sand  and  gravel 608 

sand-lime  brick 618 

water-gas  tar 308 

Missouri,  ammonia 312,314 

barytes 670,671 

brick  and  tile 467 

cement,  Portland 443 

clay ^8 

clay  products 466 

coal 134 

coal  tar 307,314 

coke 227,266 

gas 292,314 

gas  coke 805,314 

glass  sand 608 

granite 639,661 

graphite 733 

grindstones 686 

Inftisorlal  earth 698 

Ume 613 

limestones 630,674 

marble 639,667 

mineral  waters 769,777 

natural  gas 338 

acreage 325 

oil  and  water  gas 302 

petroleum 347,412 

pottery 476 

sand  and  gravel 608 

sandstone 639,669 

tripoll 693 

water-gas  tar 306 

Molding  sand,  production 608 

Monazlte  and  zircon,  by  Douglas  B .  Sterrett.  791-794 

columbite 793 

exports 794 

gadollnfte 793 

Imports,  thorium  nitrate 793 

production 792 

zircon 794 

Montana,  arsenic 699 

brick  and  tile 467 

clay 498 

clay  products 466 

coal 16, 138 

coal  tar 307,814 

coke 227,266 

gas 292,314 

gas  coke 806 

granite 638 

grindstones 686 

lime 613 
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Montana,  limestone 639,574 

mlnaral  waters 759, 777 

oil  and  water  gas 302 

petroleum 353 

pottery 476 

quarts 865 

sand  and  gravel 508 

sand-lime  brick 618 

sandstone 539,559 

sapphire 838 

Mortar  colors 682 

N. 

Natal,  ooal 63 

Natural  oement  (Me  Cement) 450 

Natural  gas,  by  B.  Hill 817-844 

acreage  controlled  by  natural  gas  oom- 

panles,  by  States 325 

Canada 344 

oomblned  value  of  gas  and  petroleom,  by 

States 328-824 

consumption 318, 322 

oonsumerB 322 

distribution 322 

Imports 344 

Industry  In  Individual  States 325-844 

number  of  producers 322 

prices 320,322 

production 318 

quantity  of  natural  gas  produced 320 

value,  by  States 319,330-323 

consumed,  by  States 320,322 

well  record,  by  States 324 

Nebraska,  brick  and  tile 467 

clay  products 457 

ooal 15 

coal  tar 807,314 

gas 392,814 

gasooke 806,314 

limestone 539,574 

mineral  waters 759, 7«8 

oO  and  water  gas 808 

pumice 596 

sand  and  gravel 506 

sand-lime  brick 518 

sandstone 589,559 

water-gastar 806 

Netherlands,  asphalt 714 

petroleum,  exports  to 417 

Nevada,  asurmalacblte 809 

brickandtile 467 

clay  products IS* 

ooal  tar 307 

gas 382,314 

gasooke 805,314 

graphite 735 

gypsum 625 

Ume 513 

oil  and  water  gas sac 

qp«l 881 

petioleinn SSS 

salt 646,650 

sandstODe 50,599 

slate 

note  on. 

sa^khor 
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Nevada,  torqaoise W6 

varlsdte 856 

New  Bnmswick,  gypsom 626 

Newfoundland,  pyrlte 668 

New  Hampshire,  ammonia 312, 314 

beryl 811 

brick  and  tile 467 

day  products 457 

coal  tar 307, 314 

garnet,  abrasive fi82 

gas 292,314 

gas  coke 305, 314 

granite 639,651 

mica 752 

mineral  waters 750,778 

oil  and  water  gas 802 

pottery *76 

scy  thestones 687 

industry 587 

water-gas  tar 308 

Now  Jersey,  ammonia 312, 314 

brick  and  tile 467 

cement,  Portland 443 

slag 451 

day '•W 

day  products 457 

ooaitar 307,314 

coke 227,283 

gas 292,314 

gas  coke 305, 314 

glass  sand 608 

granite 530,551 

lime 613 

limestone 539, 574 

metallic  paint  and  mortar  colors 662 

mineral  waters 750,778 

oil  and  water  gas 302 

pottery 476 

puzsolan,  or  slag  cement 451 

pyrite 663 

sand  and  gravel 508 

sand-lime  brick 518 

sandstone 530,550 

slate. 523,525 

fDr  pigment 682 

talc. 872,878 

trap  rock 539,554 

water-gas  tar 308 

New  Mexico,  brick  and  tile 467 

clay 498 

day  products 457 

coal 34,141 

ooaitar. 307,314 

coke 227,257 

gas 292,314 

gas  coke 305,314 

granite 538 

graphite 733,735 

gypsum 625 

lime 513 

limestone. 539,574 

marble 530,567 

mica 753 

mineral  waters 750 

natural  gas 344 

oil  and  water  gas 302 
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New  Mexico,  pottery 476 

salt 645,651 

sand  and  gravel 508 

sandstone 539,559 

smithsonlte 839 

turquoise. 846 

New  River,  W.  Va.,  coke  district 280 

New  South  Wales,  coal 63 

diamond 819 

opal 832 

New  York,  ammonia 312, 314 

arsenic 599 

barytes 672 

bluestone 561 

brick  and  tile 467 

buhrstones 584 

cement,  natural 450 

Portland 443 

slag 451 

clay 498 

clay  products 457 

ooaitar 307,314 

coke 227,283 

emery 588 

fddspar 867,868 

garnet,  abrasive 591 

Industry 592 

gas 292,314 

gas  coke 305,314 

glass  sand 508 

granite 539,551 

graphite 721,735 

gypsum 625 

infusorial  earth 594 

lime 513 

limestone 539, 574 

marble 539,567 

metallic  paint  and  mortar  colors 682 

millstones '...     584 

mineral  waters 759 ,  779 

natural  gas 327 

acreage 325 

oU  and  water  gas 302 

petroleum 347,366 

pottery 476 

pyrite 663, 664 

quarts 865 

abrasive 591 

salt 645,651 

sand  and  gravel 508 

sand-lime  brick 518 

sandstone 539, 559 

shale 682 

slate 523,526 

sphene 839 

talc 872 

fibrous 876 

trap  rock 539,554 

water-gas  tar 306 

New  York  City,  ooal  trade  review 67 

New  Zealand,  coal 63 

North  Carolina,  barytes 670,671 

beryl 811 

brick  and  tile 467 

clay 498 

clay  products 457 
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North  Carolina,  coal 144 

coal  tar 307, 314 

gas »2,314 

gas  coke 306,314 

granite 538,551 

Ume 513 

limestone 639,574 

marble 539,5G7 

mica 744,762 

millstones.  1 584 

mineral  waters 760, 780 

monatite 703 

oil  and  water  gas 302 

pottery 476 

quartz 861 

sand  and  gravel 508 

sand-lime  brick 618 

sandstone 639, 560 

talc 872,873 

thullte 839 

zircon 704 

North  Dakota,  brick  and  tUe 467 

cement,  natural 450 

clay 498 

clay  products 457 

coal 145 

coal  tar 307,314 

gas 202,314 

gascoke 306,314 

mineral  waters 769,781 

natural  gas 343 

acreage 325 

oil  and  water  gas 302 

sand-lime  brick 518 

sandstone 689,660 

Norway,  flint 862 

graphite 736 

petroleum,  exports  to 418 

phosphate  rock 088,630 

pyrlte 668 

thullte 840 

Nova  Scotia,  coal,  imports  from 60 

gypsimi 626 

O. 

Ocher,  anal3rse8  of .* 6716-682 

Pennsylvania  deposits 670 

imports 678 

production,  by  States 676-677 

world's  production 678 

Ohio,  ammonia 812,314 

brick  and  tile 467 

bromine 666 

cement,  natural 450 

Portland 443 

slag 461 

clay 408 

clay  products 467 

coal 16,147 

coal  tar 807,314 

coke 227,268 

gas 282,814 

gascoke 306,314 

glass  sand 508 

grindstones 586 

gypsum 625 


Ohlo,Ume 5U 

limestone 630,574 

metaUio  paint  and  mortar  colon 662 

mineral  waters 7S0,781 

natural  gas 331 

acreage 32S 

on  and  water  gas 302 

I>etroleum 847,373 

Mecca-Belden  district 373 

pottery 476 

putsolan,  or  slag  cement 451 

pyilte 668,664 

salt 646,651 

sand  and  gravel 506 

nnd-Ume  brick 518 

nndstooe 580,550 

whetstones 587 

water-gas  tar 306 

Oilstones  and  scythestones 687-588 

Imports 588 

Industry  in  New  Hampshire 687 

production 587 

Oklahoma,  asphalt 714 

brick  and  tile 467 

cement,  Portland 448 

clay  products 457 

ooal 16,151 

coal  tar 807,314 

coke 227.2S0 

flM 382.314 

gascoke 306,314 

granite 530,551 

gjrpsnm 62S 

Ume 512 

limestone 530,574 

marble 53S 

mineral  waters 750,782 

natural  gas 

acreage 

oil  and  water  gas 

petRdeum 847,886,387,300 

pumice 506 

•alt 645,6SS 

nnd  and  gravel SOB 

sandstone 530,550 

tlioon 704 

Ontario,  corundum 501 

natural  gas 344 

Onjrz,  imports 546 

Opal,  New  South  Wales 

Orange  mineral,  Imports 

production 

Orange  River  Colony,  diamond 817 

Oregon,  brlckand  tile 6B7 

day 4B8 

day  products 457 

coal 154 

ooal  tar 807,814 

gas 288,314 

gascoke 806*814 

granite 590,551 

gypsum 

labradorite 

Ume 518 

limestone 580*574 

mineral  waten 780,788 
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Orogon,  natural  gas 843 

oil  and  water  gas 802 

petroleoin 412 

pottery 476 

pumioe  deposits 506 

sand  and  gravel 60B 

sandstone 680,550 

Ocokerlte 711 

imports 714 

P. 

Paint  tests 600-605 

Atlantic  City 601 

paints  for  protection  of  iron  and  steel 603 

Panama,  oement,  exports  to 462 

salt,  exports  to 654 

Paper  day 408 

Paris  green  and  London  purple 500 

Parker,  Edward  W.,  paper  on  coal 6-211 

coal  briquettlng 218-221 

ooke 223-283 

gas,  coke,  tar,  and  ammonia 286-316 

Pearl,  imports 850 

Peat,  by  Charles  A.  Davis..'. 706-804 

imports 804 

preparation  and  use 706 

production 803 

fertilizer  filler 803 

tael 804 

moss  litter 804 

Pennsylvania,  Amazon  stone 823 

amethyst 806 

ammonia 812,314 

beryl 811 

bluestone 561 

brick  and  tile 467 

bromine 656 

cement,  natural 450 

Portland 443 

slag 451 

clay 408 

day  products 457 

poal 155 

anthracite,  by  W.  W.  Ruley 160 

bituminous 165 

coal  tar 207,314 

ooke 227,250-274 

feldspar 867,868 

gas 203,314 

gasooke 306,314 

glass  sand 508 

granite 530,551 

graphite 733,735 

lime 513 

limestone 580, 574 

marble 530,567 

metallic  paint  and  mortar  colors 682 

millstones 584 

mineral  waters 750, 783 

natural  gas 325 

acreage 325 

oil  and  water  gas 302 

ocher 677 

pamt  ore  deposits 670-682 

near  Lehigh  Gap 683 

analyses 685,687 
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I^nns^Tanla,  petroleum 347,366 

pottery 426 

quarts 865 

abrasive 501 

rutilated 836 

salt 645,652 

sand  and  gravel 508 

sand-lime  brlok 518 

sandstone 530, 550 

shale 682 

slate 523,526 

tate 872,878 

trap  rock 530,554 

water-gas  tar 308 

Peru,  coal 63 

petroleum 427, 440 

Petroleum,  by  David  T.  Day 345-440 

Alaska 414 

analyses 337,413,420 

Appalachian  oil  field 350 

pipe>line  statistics 363 

runs 363 

deliveries 363 

stocks 364 

prices 364 

production 360 

average,  daily,  by  months  and 

years 362 

by  States,  with  increase  and  de- 
crease       361 

well  record 368,370,372,374 

California  oil  field 408 

production 400 

well  record 410 

Canada 417 

ChUe 428 

Colorado 347,411 

consumption  by  railroads 351 

deliveries,  by  fields 358 

Dutch  East  Indies 437 

exports,  territorial 414 

foreign 414 

field  investigations  in  1908 353 

foreign  markets 417 

fractionation  of  crude  petroleum 353 

Oalicla 433 

Qermany 435 

Great  Britain 436 

GuU  oil  field 393 

exports 403 

prices 399, 406 

production 303 

shipments 403 

well  record 304,407 

Hawaiian  Islands 414 

minols  oil  field 381 

pipe-line  runs,  deliveries,  and  stocks.     382 

prices 382 

production 381 

shipments  in  tank  cars 384 

wellrecord 383 

increase  and  decrease,  by  States 348 

India 437 

Indiana 347,379 

Italy 436 

Japan 438 
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Petroleum,  Kansas 347,886,387,388 

Kentucky 347,370 

Limarlndiana  oU  field 374 

pipe-line  runs 375 

deliveries 376 

stocks 376 

prices 376 

production 374 

well  record 377 

Louisiana 347,398,404 

Caddo 404 

map  of  oil  and  natural-gas  fields 440 

Mexico 426 

Michigan 847,412 

Mid-Continent  oU  field 884 

Glenn  pool 384 

prices 887 

production 385 

well  record 886 

Missouri 347,412 

New  York 347,386 

Ohio 347,873 

oil  fields  of  United  States 852 

Survey  publications  on 364-356 

Oklahoma 347, 385, 387, 800 

Oregon 412 

Pennsylvania 347,366 

Peru 427 

Philippine  Islands 414 

Porto  Rico 414 

prices 347,357,410 

production 347 

by  fields 857 

by  States 347 

from  1859  to  1908,  by  States 350 

percentage  of,  by  States 340 

prospecting  in  foreign  countries .     439 

rank  of  producing  States  by  quantity  ...      348 

by  value 349 

Roumania 434 

Russia 429 

stocks 358 

Tennessee 347, 370 

Texas 347,385,393,395 

Utah 347,412 

value 347 

well  record 359 

West  Virginia 347,369 

world's  production 440 

Wyoming 347,413 

analysis,  oil  from  Salt  Creek 413 

Phalen,  W.  C,  paper  on  abrasive  materials.  581-508 

salt  and  bromine 643-657 

sulphur  and  pyrite 650-668 

Philadelphia,  Pa.,  coal  trade  review 74 

Philippine  Islands,  coal 170 

petroleum,  exports  to 414,418 

Phosphate  rock,  by  F.  B.  Van  Horn 629-642 

deposits  of  United  States 631 

available 639 

foreign .*. 640 

development  of  industry 629 

estimated  life  of  United  States  deposits . .     639 

exports. 637 

imports 638 

marketed 631 


Phosphate  lock,  mined 631 

prices 631 

production,  by  States  and  kinds 690 

shipments  of  Florida  and  Tennessee  plioe- 

phate,  by  countries 638 

utilization  of  phosphate 640 

world's  production 639 

Pittsburg,  Pa.,  ooal  trade  review 80 

coke  district 272 

Porcelain  electrical  supplies,  product 478 

Portland  cement,  production,  by  States 443 

{See  aUo  Cement.) 

Porto  Rico,  i>etroleum,  exports  to 414 

Portugal,  arsenic 600 

ooal 63 

petroleum,  exports  to 418 

pyrite 668 

Pottery 475 

consumption 483 

establishments,  operating 478 

exports 484 

Imports 483 

products,  by  kinds  and  States 478 

East  Liverpool,  Ohio 482 

rank  of  producing  States 478 

Trenton,  N.J 483 

value,  by  States 478 

varieties 478 

Precious  stones,  by  Douglas  B.  Sterrett 806-850 

agate 806 

amatrice 853 

amazon  stone 821 

amber 807 

amethyst 

aquamarine 

azurmalachlte 

beryl 

califomlte 813 

calamine 812 

cat's  eye 8V 

chrysopraae 813 

datollte 813 

diamond .  814 

epidote 821 

garnet 

imports 

jade 

Jasper 

labradori  te 

laplslazuli 831 

moonstone 831 

moss  agate 806 

opal 8S1 

peridot 

petrified  wood 

production,  by  varieties 857 

quarts 8» 

rose 836 

rhodonite 837 

ruby 

sapphire 

sateUte 

smithsonite 

sphene 

thoUte 

topas 
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Predoiu  stones,  toannallne 842 

turquoise 846 

utaWite 866 

varisdte 863 

Prices: 

arsenic 600 

asbestos TOO 

barytas 670 

brick 467 

bromine 656 

cement,  Portland 448 

clay  products. 460 

coal 58 

tar 307 

ooke 227,231,269 

ConnellsviUe,  Pa.,  coke 369 

cryolite 620 

feidspar 866 

fluorspar 607 

garnet  (abrasive) 801 

gas 292 

graphite,  artificial 736 

gypsum 624 

lime 513 

magnesite 730,741 

mica 783 

mineral  waters 789 

monatite 792 

natural  gas 320-322  ' 

petroleum 347,357,419 

phosphate  rock 631 

pyrite 663 

quarts 866 

salt 643 

sand  and  gravel 606 

sand-lime  brick 619 

slate 624 

talc 871 

Pulpstones 586 

(5«c  also  Grindstones.) 

Pumice,  imports 

notes  on  deposits 

production 

Pnxiolan,  or  slag  cement 451 

(Set  also  Cement.) 

Pyrite 663-666  ' 

(Set  also  Sulphur  and  p]rrite.) 

consumption 668 

tmpons 668 

occurrence 664 

prices 663  ! 

production,  by  SUtes 663 

world's  production,  by  countries 668 

Q. 

Quarts  and  feklspar,  by  Edson  8.  Bastln..  861^868 

flint 862 

Imports 866 

mafisive  crytttolllne 861 

methods  of  grinding 862 

prices 866 

production,  by  Stales 864 

quartslte 861 

uan 863 

Quart!  (abrasivr)  production 501,865 

QuarU(gem) 835 
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Queensland,  ooal 68 

graphite 736 

opal 832 

Red  earthenware,  production 478 

Red  lead ,  imports 600 

production 689 

Reynoldsville- Walston,  Pa. ,  coke  district 272 

Rhode  Island,  ammonia 312,314 

brick  and  tile 467 

clay  products 466 

coal 16,131 

coal  tar 307,314 

gas 293, 314 

gas  coke 305, 314 

granite 539,551 

graphite 731 

lime 513 

limestone 539,674 

mineral  waters 780,784 

oU  and  water  gas 303 

talo. 872,878 

Rockiiigham  ware,  product 478 

Rose  quarts,  California 837 

Colorado 837 

South  Dakota *    836 

Rotten  stone 595 

{See  also  Infusorial  earth  and  tripoli.) 

Roumania,  petroleum 434,440 

Ruby,  Burma 838 

Ruley,  W.  W.,  paper  on  Pennsylvania  an- 
thracite       189 

Russia,  amber 808 

asbestos 702 

coal 63 

petroleum 429, 440 

phosphate  rock,  exports  to 638 

pyrite; 668 

salt. 655 

8. 

BalleyUo  add,  Imports 249 

Salt  and  bromine,  by  W.  C.  Phalen 643-«57 

bibliography 656 

domestic  consumption 653 

exports 654 

Imports 653 

industry ,  by  States 646 

prices 643 

production,  by  grades 643 

by  States. 646 

worid's  production 654 

Saod-Ume  brick 517-519 

price 519 

production,  by  Statra 618 

value 517-518 

Sandstone 555 

production 537,556 

by  States 538, 569 

value 537 

by  States 538,550 

by  uses. 641,550 

Sanford,  Samuel,  paper  on  mineral  waters.  755-790 

Sanitary  ware,  product,  value 479 

Sapphire,  Bunna. 839 
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Sapphire,  India 838 

Indiana 838 

Montana 838 

Kashmir.... 

Scotland,  phosphate  rook,  exports  to 

Soythestones 587 

(Sie  Oilstones.) 

Seryia,ooal 63 

Sewer  pipe,  value 468 

Shale ,  ground  for  pigment 683 

Sicily,  phosphate  rock,  exports  to 638 

sulphur 663 

exports 663 

stocks 668 

Sienna,  imports 678 

production 677 

Slate,  by  A.  T.  Coons 621-532 

exports 624 

ground  for  pigment ,  production 683 

imports 524 

industry,  by  States 524 

notes  on 528-532 

prices  per  square 524 

production,  by  States 521-523 

value,  by  States 523 

SUpday 498 

South  Africa,  coal 63 

diamond 816 

South  America,  coal  exports  to 61 

diamond 817 

petroleum  exports  to 417 

topas 843 

South  CaroUna,  brick  and  tile 467 

clay 498 

day  products. 457 

coal  tar. 307,314 

gas 292,314 

gas  coke 306,314 

glass  sand 508 

granite 639,551 

lime 513 

mica 758 

mineral  waters 750. 784 

monadte 793 

oil  and  water  gas 302 

phosphate  rock 631 

deposits 633 

pottery 476 

sand  and  gravel 508 

water-gas  tar 306 

South  Dakota,  brick  and  tile 467 

cement,  Portland 443 

clay  products 457 

coal  tar. 307,314 

gas 292,314 

gas  coke 305,314 

granite 589,561 

gypsum 625 

Ume 513 

limestone. 530,574 

mica. 745,762 

mineral  waters 750,785 

natural  gas 341 

acreage 325 

oil  and  water  gas 90i 

pumice 506 
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South  Dakota,  rose  quarts 836  -x^^^ 

sand  and  gravel 506 

sand-lime  brick. 518 

sandstone 530,559    ■;«.... 

water-gastar 308 

Spain,  arsenic 600 

coal 63 

petroleum,  exports  to 417    ^ 

phosphate  rock 638,639  .-^ 

pyrite 668  ■ 

salt 654,655    ^^ 

St.  Louis,  Mo.,  ooal-trade  review 85     .^^ 

Bterrett,  Douglas  B.,  paper  on  mica 743-754 

monadte  and  siroon 791-794     ^ 

precious  stones 805-859 

Stone  industry,  by  A.  T.  Coons. 633-579 

bibliography 577 

buildhig 541 

cruslied  stone. 543 

curbstone 541 

distribution  in  United  States 534     .^ 

exports. 546 

flagstone 541 

imports 546 

monumental  stone. 641 

paving 641     ^* 

production 536 

byStateo. 539 

nnkofStates 640 

unit  of  measurement. 534 

value,  by  kinds. 537 

byStates. 539 

byuses Ml 

Stoneware  clay,  production,  by  States 408 

Stoneware,  product. 478 

Stovelinlng 469 

Strikes  in  coal  mines 12.46 

Strontium,  imports. 673 

Sublimed  blue  lead 687 

white  lead. 687 

Sulphur  and  pyrite,  by  W.  C.  Phalen. 6aM68 

Snlpbur,  domestic  consumption ^ 668 

exports 663 

lh>mSidly 663 

fordgn  sonioes. 663 

Imports 663 

byoountries. 662 

by  customs  districts 662 

ooourrenoe... 600 

production 650 

Sidly 663 

Bmnatra,  petroleum 437,440 

Sweden,  coal... 63 

graphite 736 

petroleum,  exports  to 418 

phosphate  lock,  exports  to 638      i 

pyrite fii» 

Switaerland,  asphalt. 714 

T. 

Tail,  Joseph  A.,  p^wr  on  asphalt,  related  bi- 
tumens, and  bituminous  rock..  707-715 

Talc  and  soapstone,  by  J.  8.  Dlller 88»-«78 

deposits 873 

fibrous,  production S73 

imports 673 
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Pace. 
Tile  and  soapstone,  marketable  condition ...     871 

prices 871 

production,  total 870, 872 

by  States 872 

uses 870 

varieties 869 

Tariffs ,  coal 60 

Tasmania,  coal 63 

Tennessee,  ammonia. ...  J 312,314 

barytes. 670,671 

brick  and  tile 467 

cement,  Portland. 443 

clay 408 

clay  products 467 

ooal 16,173 

coal  tar 307,314 

coke 227,274 

gas 283,314 

gas  coke 306,314 

lime 613 

limestone 639,674 

marble 639,667 

metallic  paint  and  mortar  colors 682 

m  ineral  waters 789, 786 

natural  gas 320 

oil  and  water  gas 302 

petroleum 347,370 

phosphate  rock 631,638 

deposits 635 

pottery 476 

quart* 8fi6 

sand  and  gravel 606 

sandstone 639,659 

shale 683 

slate 623,626 

Terra  ootta,  architectural,  value 468 

Texas,  asphalt 714 

brick  and  tUe 467 

cement,  natural 460 

Portland 443 

day 498 

day  products 457 

ooal 16,176 

ooal  tar 307,314 

gas 293,314 

gas  ooke 306, 314 

granite 539, 551 

gypsum 625 

lime 613 

limestone 639, 574 

mineral  waters 760, 786 

monazite 791 

natural  gas 341 

acreage 325 

oil  and  water  gas 303 

petroleum 347,385,893,395 

pottery 476 

quarts 836 

salt 646,652 

sand  and  gravel 608 

sand-lime  brick 518 

sandstone 539,659 

topas 842 

water-gas  tar 308 

Iteinm  nitrate,  imports 793 

(See  dUo  Monazite.) 
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Tile  (not  dnUn),  value 469 

Tourmaline,  Brasll 845 

Burma 845 

California 845 

Colorado 844 

Mahie 842 

Transvaal,  coal 63 

diamond 816 

Trap  rock,  production,  by  States  and  uses.  553-554 

Trenton,  N.  J.,  pottery  products 482 

Trinidad,  ^phalt  exports 716 

petroleum 429 

Tripoli  {tee  Infusorial  earth) 593 

Tunis,  phosphate  rook 639 

salt 655 

Turkey,  arsenic 600 

asphalt 714 

coal 63 

emery 500 

Turquoise,  Arlaona 847 

Colorado 852 

Nevada 846 

New  Mexico 846 

U. 

Um  her ,  imports 678 

production 677 

United  Kingdom,  asbestos 700 

asphalt 714 

gypsum 627 

ooher 678 

petroleum,  exports  to 418 

phosphate  rock 639 

pyrite 668 

salt 654,655 

sulphur 662 

Upper  Connellsvllle.  Pennsylvania,  coke  dls> 

trict 273 

Upper  Monongahela,  West  Virginia,  coke  dis- 
trict      281 

Upper  Potomac,  West  Virginia,  coke  district.     282 

Uruguay,  petroleum,  exports  to 418 

Utah,  amatrice 863 

ammonia 312,314 

arsenic 599 

asphalt 714 

beryl 811 

brick  and  tile 467 

cement,  Portland 443 

clay 498 

clay  products 457 

coal 16, 179 

coal  tar 307,314 

coke 251 ,  275 

garnet 823 

gas 292,314 

gas  coke 305,314 

granite 539,551 

gypsum 625 

lime 513 

limestone 539, 674 

marble 539.667 

mineral  waters 759, 787 

oil  and  water  gas 300 

opal 832 

petroleum ««....m*«.*»^*.*  il7«413 
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Pago. 

Utah,  phosphate  rock,  deposits 637 

pottery 476 

salt 645,652 

sand  and  gravel 508 

sandstone 539, 559 

slate 523,526 

sulphur 659,661 

topaz 840 

utahUte 856 

varlscite 853 

water-gas  tar 307 

V. 

Van  Horn,  F.  B.,  paper  on  phosphate  rock. .  629-642 

Venetian  red,  Imports 600 

production 680 

Venezuela,  asphalt 714 

petroleum,  exports  to 418 

Vermont,  ammonia 312,314 

asbestos 609,704 

brick  and  Ule 467 

clay 498 

clay  products 457 

coal  tar 307,314 

feldspar 868 

gas 392,314 

gas  coke 305,314 

granite 539,551,552 

lime 513 

limestone 539, 574 

marble 539,567 

mineral  waters 769, 787 

ocher 677 

oil  and  water  gas 303 

quartz 836 

sand  and  gravel 508 

scythestones 587 

slate 523, 526 

talc 872,877 

Victoria,  coal 63 

Virginia,  ammonia 312,314 

arsenic 599 

bary  tes 670, 671 

brick  and  tile 467 

cement,  natural 450 

Portland 443 

clay 498 

clay  products 457 

coal 16,181 

coal  tar 307,314 

coke 227,275 

feldspar 867 

gas 209, 314 

gas  coke 306,314 

glasssand 506 

granite 530,551 

g3rpsum 625 

Ume 513 

limestone 530,574 

metallic  paint  and  mortar  colors 682 

mica 752 

millstones 584 

mineral  waters 759, 787 

moonstones 831 

ocher 677 

oil  and  water  gas 303 


Page. 

Virginia,  pottery 476 

pyrite 663,664 

salt 645,653 

sand  and  gravel 509 

sand-lime  brick 518 

sandstone 539,550 

slate 523,526 

talc 872,874 

W. 

Washington,  ammonia 312,314 

arsenic 509 

brick  and  tUe 467 

cement,  Portland 443 

clay 498 

clay  products 457 

coal 16,184 

coal  tar 307,314 

coke 227, 277 

gas 293,314 

gas  coke 305,314 

granite 530,551 

lime 513 

limestone 530, 574 

marble 538 

mineral  waters 750, 788 

oil  and  water  gas 303 

peU'oleum 353 

pottery 476 

sand  and  gravel 508 

sand-Ume  brick 518 

sandstone 530,550 

water-gas  tar 308 

West  Indies,  coal,  exports  to 60 

petroleum,  exports  to 414 

phosphate  rock 630 

salt,  imports  from 654 

West  Virginia,  ammonia 312,314 

brick  and  tile 467 

bromine 6S6 

cement,  Portland 443 

clay 408 

clay  products 457 

coal 16,187 

coal  tar 307,314 

coke 227,277>282 

gas 203,314 

gas  coke 305,314 

glass  sand 

grindstones. 

Ume 513 

Umestone 530.550 

mineral  waters 759,780 

natural  gas 328 

acreage 325 

oU  and  water  gas 303 

petroleum 347,360 

pottery 476 

salt 645,653 

sand  and  gravel 

sandstone 

slate 

Whetstones,  exports. 

imports 

productloD 587 

White  graoltie  and  semiporcelain  ware 478 
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White  leid,  Imports 690 

prodiictioii 060 

MTIscopsIn,  unmonla 812,814 

brick  and  tite 407 

cement,  natural 4S0 

clay «8 

clay  piXMloets. 467 

ooaltar 307,314 

coke. 227,283 

gas 288,314 

gasooke 305,314 

glaMsand.* 606 

granite 530,661 

graphite 736 

Ume 613 

limestone 530, 874 

metallic  paint  and  mortar  oolon 082 

mineral  waters 760.780 

oil  and  water  gas 309 

pottery 476 

pyrite....«. 668 

qoarU 866 

atwaalTe 601 

sand  and  gravel 608 

sand-lime  brick 618 

sandstone 630,660 

watei^gastar 306 

World's  prodoctSon,  coal 61 

graphite 736 

gypsum 627 

ocher 678 

petroleum 440 

phosphate  rock 630 

pyrite 668 

salt 654 

Wyoming,  asbestos. 706 

asphalt. 700 


Wyoming,  brick  and  tUe 467 

clay 408 

clay  products 467 

coal 16,198 

ooaltar 307,314 

gas 202,314 

gasooke 305,314 

granite 533 

grindstones 585 

gypsum 625 

Ume 513 

limestone 530, 574 

mineral  waters 750,790 

moss  agate 8O6 

natural  gas 342 

acreage 326 

petroleum 347.413 

analysis 413 

phosphate  rock,  deposits 637 

pumice  deposits 606 

sand  and  gravel 608 

sandstone 639,650 

sulphur 659.660 


Yale,  Charles  G..  paper  on  borax 603-605 

magncsite 730-741 

Yellow  or  R ockingham  ware,  value 478 


Zinc-lead 687 

production 688 

Zinc  oxide 687 

imports 

production 

Zircon  (trr  a2«o  Monasite  and  tlroon) 704 


O 


